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DNQUIRY INTO THU EFFECT OF DCOMICILIARY DiWwG Tomapy 


I. INTRODUCTION 


Before the discovery of modern antibiotics effective in tuberculosis 
the traditional method of combating tuberculosis were considered to be 
isolation of the infectious cases in hospitals, sanatoria or special 
colonies (for persons excreting bacilli inspite of long treatment) and the 
use of BCG vaccination. These methods were used quite extensively before 
World War II in Western countries but were not applied on any significant 
scale in the developing countries, including India. While it has been 
possible in the countries in the West to provide an adequate number of 
hospital beds to admit the majority of the infectious cases, it was quite 
impossible to adopt such a procedure in a country of the size of India. 
Although the number of beds reserved for tuberculous patients has increased 


in the post-war period it is very small considering the size of the country 


and the high absolute number of bacillary cases in India. In 1948 BCG 


vaccination was introduced by the Government of India with the assistance 
of the World Health Crganization. After a preliminary pilot study concucted 
by the Union Mission Tuberculosis Sanatorium at Madanapalle which showed 


that BCG vaccination in Indian children did not cause any Serious or 


harmful local reactions (Frimodt—Moller, 1948 and 1949), BCG vaccination 


was introduced on a country-wide scale in 1949 by the Central Government 
with the assistance of the International Tuberculosis Campaign, W.5.0. & 
UNICEF. In the course of a few years, BCG vaccination teams were 


operating in all the States in India. 


‘At Madanapalle, the initial pilot study of the immediate effect 
of BCG vaccination led to the setting up of a Field Research Station uncer 
the Government of India, Health Ministry, and the W.H,0. Tuberculosis 
Research Office with a view to study the epidemiology of tuberculosis, 
particularly trends or changes in the prevalence and incidence of 


tuberculosis if modern control methods were applied, 
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*) Prepared by Dr. J, Frimodt—Moller, ltesearch Director, Mr. G.S, Acharyulu, 
Senior Statistician and Mr. K. Kesava Pillai, Statistician. 
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Reports on the results obtained during the first five years 
were published in 1960 (Frimodt-Moller, 1960) and reports on 
the protective effect of BCG vaccination in the Madananalle Study 
Population were reported between 1960-1973 (Frimodt-Moller, 1960, 


Frinoét—lioller et al 1964, 196€ and 1973). 


Modern anti—tuberculosis drugs were introduced in India in 
1946 when Streptomycin became available. ‘Sara-aminosalycylic acid 
(PAS) followed in 1949 and Isoniazid in 1952, It became soon 
evident that these three drugs represented very potent anti-—biotic 
and chemctherapeutic agents which could preduce marked imprevenent 
of pulmonary tuberculosis in patients by reducing and eliminating 
the bacilli from the expectorate. Whereas Streptomycin and ©AS 
were quite expensive and might cause certain complications, sonia 
zid proved to be the champion of the three, It was capable of 
rendering a high percentage of tuberculous patients sputum-negative 
even when given alone. The break-through in the widespread use 
of Isoniazid came when the Tuberculosis Chemotherapy Centre, Madras, 
showed that Isoniazid in combination with P45 was able to rencer 
about 90% of bacillary cases of tuberculosis sputum—negative, even 
if the patients continued to live under nornal, Simple hone 
conditions (Tuberculosis Chemotherapy Centre, Madras, 1959). The 
demonstration that chemotherapy under home conditions Was as 
effective as chemotherapy in hospital led very soon to the idea 
that chemotherapy, particularly with isoniazid, if used on a mass 
scale could be a powerful weapon which could render the majority 
of bacillary cases non-infectious, However, the Madras investigation 
which had compared home with institutional treatment was conducted 
under very special conditions for the purpose of ensuring reliable 
research results. Could these highly encouraging results be re- 
produced under ordinary normal working conditions? If they could, 
it might be nossible to give Isoniazid, or Isoniazid combined with 
another crug, to patients in their homes, and in the course of a 


year to obtain the conversion of the majority of open cases into 


sputur—negative, non-infectious cases. 
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There was, therefore, need to try out Home Treatment with simple 
drug regimens which should be cheap as for cost of drugs and also cheap 
as for administration and supervision of the treatment. Such an investi- 
gation would have to be conducted on line as Similar to ordinary conditions 
a8 possible and keeping with the existing health facilities. At the same 
time the investigation should determine not only the results in individual 


patients, but also the effect on a community basis. 


It was then decided by the Government of India as well as the -/,.0. 
to let the Investigation be carried out by the Madanapalle Field Kesearch 
Unit, a part of the Union Mission Tuberculosis Sanatorium. A special 
Pro ject Conny bese? was set up by the Indian Council of Medical esearch 
(i.C.M.R.) which should draw up a protocol for the investigation and super- 


vise and advice the Unit during the conduct of the investigation. 


*) Members of the Project Committee of the Tuberculosis Research 
Project, Madanapalle, February 1959:- Dr. C.&. Pandit, Director, 
I.C.ii.2t., Dr. P.V. Benjamin, Adviser-—in-fuberculosis, Directorate 
General of Health Services, Govt. of India, Dr. E.J.T. Mciweeney, 
Representative of W.H.0., Dr. Halfdan Mahler, W.H.C., 

Dr. K.S. Sanjivi, Madras, Dr. K.T. Jesudian, Medical Superintendent, 
U.M.T. Sanatorium, Arogyavaram, Sri K.K. Mathen, Asst. Professor of 
Statistica, All India Institute of Hygience and Public Health, 
Calcutta, the Director of Medical Services, Andhra Pradesh anc 

Dr. J. Frimodt-Moller, Director, Tuberculosis Research Project, 


Madanapalle. 
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Drug Therapy on the Prevalence and Incidence of 


Tuberculosis", 


for the “Enguiry into t 


Section I 
1. Cbhjective of the Bnquiry: To examine (a) the feasi- 
bility of a community-wide and systematic administration 
of modern drugs to tuberculous patients in their homes, 
(b) its effect on the prevalence of tuberculosis, and 
(c) the value of prophylactic chemotherapy of cases 
with radiologically demonstrable lung lesions suggestive 
of tuberculosis in preventing their development into 
infectious disease, The drugs will be such that can be 
taken by mouth, are relatively non-toxic when given over 
long periods and are acceptable to a large majority of 


the patients, 


The effect of the measures taken will be assessed 
by:- 
(i) setting up two groups of communities, ise. towns 
in the 6,000-20,000 range, of which one will be "treated', 


the other remain '‘untreated',. 


(ii) comparing the prevalence in the 'treated' and 


'untreated' towns before and after the trial, 


(iii) studying the results of treatment of the index 
cases by regular X-ray and bacteriological examinations 
in the ‘treated’ group according to drug regimens used, 


e.g. YAS + Isoniazid vs. Isoniazid alone, 

(iv) studying the prevalence in the sub-groups mentioned 
under (iii). 

(v) studying the drug sensitivity of the strains of 
tubercle bacilli before, during and after the trial 


in the ‘treated' and ‘untresz 
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for the “Enguir effect of doniciliar 


Drug Therapy on the Prevalence and Incidence of 


Tuberculosis", 
Section I 

IN? uGDUCTION 
1. Cbhjective of the Bnquiry: To examine (a) the feasi- 
bility of a commmnity—wide and systematic administration 
of modern drugs to tuberculous patients in their homes, 
(b) its effect on the prevalence of tuberculosis, and 
(c) the value of prophylactic chemotherapy of cases 
with radiologically demonstrable lung lesions suggestive 
of tuberculosis in preventing their development into 
infectious disease, The drugs will be such that can be 
taken by mouth, are relatively non-toxic when given over 
long periods and are acceptable to a large majority of 


the patients, 


The effect of the measures taken will be assessed 
by:- 
(i) setting up two groups of communities, i.e. towns 
in the 6,000-20,000 range, of which one will be ‘treated', 


the other remain 'untreated', 


(ii) comparing the prevalence in the 'treated' and 


'untreated' towns before and after the trial, 


(iii) studying the results of treatment of the index 
cases by regular X-ray and bacteriological exeninations 
in the ‘treated’ group according to drug regimens used, 
e.g. PAS + Isoniazid vs. Isoniazid alone, 

(iv) studying the prevalence in the sub-groups mentioned 
under (iii). 


(v) studying the drug sensitivity of the strains of 
tubercle bacilli before, during and after the trial 


in the 'treated' and ‘untreated’ towns 


sal as 


(vi) comparing the attack rate (incidence) during the 
first half of the study period with that of the second 


half in the 'treated' group. 


(vii) studying the level of tuberculin Sensitivity 
in the youngest children in the elementary schools 
in the 'treated' and 'untreated' towns before anc 


after the trial. 


Section IT 
PLAN GF QDERATION 


2. Material: <A number of small towns between 6,000 and 
20,000 in population and situated in Chittoor, 

Cuddapah and Anantapur districts of Andhra Pradesh, and 
in Kolar District cof Mysore State, all within a cistance 
of hundred miles or so of the Madanapalle Tuberculosis 
Research Centre, will be selected for the trial. The 


total population will be 120,000-140,000. 


3. After the preliminary sample survey, the towns will 
be ranked according to prevalence of tuberculosis, and 
after matching, be randomly allocated to three groups: 
(i) towns 'treated' with PAS-Isoniazid, (ii) towns 
'treated' with Isoniazid alone and (iii) ‘untreated' 
towns, In towns (i) and (ii) the X-ray survey will be 


continued till the whole population is covered. 


4. Prevalence Survey I: All the towns selected for 
the trial will be examined by mass miniature X-ray 
Survey. As all surveys hitherto carried out by MM, 
X-ray examinations in the region show that about 95% 
of all bacillary tuberculous cases are found among 
adults and adolescents, while 5% or less are found 
among children below 15 years who comprise 35-40% 


of the total population, the X-ray examinations will 


include all persons except children below 15 years of 
age. The initial Sample survey will cover a 20-25% 
random sample of town blocks, the percentage depending 


upon the size of the town, 


5. All persons whose X-ray pictures indicate lesions 
of the lung parenchyma, the pleurae and the mediastinal 
lymph nodes will be examined bacteriologically (by 


microscopy and culture). 


6. All strains of tubercle bacilli isolated by culture 
will be examined for drug sensitivity to Streptomycin, 


PAS and Isoniazic. 


7 The patients who have shown presence of tubercle 
bacilli by culture or microscopy will in group (i) be 
given 24S-Isoniazid and in group (ii) Isoniazid only. 


The treatment will last 12 months, 


8. Phe prophylactic chemotherapy: All persons in the 


‘treatment' towns whe on X-ray show lesions suggestive 
of tuberculous origin which are not entirely healed up 
(fibrotic Scars, thickened pleura or mere calcifications) 
and who have not shown presence of tubercle bacilli will 
be considered eligible for prophylactic drug treatment. 
They will be allocated at random to one of the following 
three groups:- (i) to be treated for 12 months, (ii) for 
6 months and (iii) to receive no drugs, The drug refzi- 
men Will be the same as that used for treating the 


bacillary cases, 


9. Follow-up: All case’ allocated to the treatment 
group aS well as to the prophylactic chemotherapy 

group will be re-X-rayed and examined bacteriologically 
every three months, This will be continued until the 


final prevalence survey has been completed (Survey Iiz). 
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10, If any person in the chemoprophylactic therany trial 
Should develop active tuberculosis, he will be given the 
therapy considered most appropriate to his case as 


determined by the type of lesions and the state of drug 


sensitivity of bacilli. 


11. Contacts; Although chilcren below 15 years of age 
will not be X-rayed, an exception will be made in 
'treated' towns with children in households in which 
bacillary cases have been detected, Such children 
between 5 and 14 years of age will be (a) X-rayed when 
the X-ray Unit returns next time to re-—photograrh the 
treatnent cases, {b) tuberculin tested and {c) the 
non—réactors to tuberculin be divided at random into one 
group to be BCG vaccinated and another group te remain 
unvaccinated, Contacts of 15 years of age or clder 
already photographed will be re-phcotographed curing 
Survey II. 

12. Survey II: A second survey will be done in the 
‘treatment towns' after 1-15 years, i.e. during 

1961-62, It will be conducted like the first survey and 
new cases detected will be assigned to the 'treatment' 
and the 'chemoprophylactic treatment' groups as done 


under Survey I. 


The purpose of this second survey is primarily 
to find fresh cases which have occurred since Survey I 
so that they too can be included in the trial; besices, 
the data obtained affords an onnortunity to estimate 
(i) the incidence of tuberculosis among persons pre= 
viously showing normal lung pictures, (ii) the prevalence 
of tuberculosis among persons who have moved into the 
towns since Survey I and (iii) anong children who have 


reached the age of 15 since Survey I. Further, it 


Ss 


i. os 


tuberculosis and other causes, 


13. Survey Lif: The third and final survey under tlie 
present enGuiry will take place 1-1 years after 

Survey II, i.e. during 1963-64, It will comprise all 
the towns examined during Survey I, 'treated' as well 

as 'non-treated', In the latter group the blocks 
already examined in Survey I as well as a similar nuaber 
of new blocks selected at random will be included in 


the Survey. 


Section IIT 
GUNGRAL CONSIDERATIGNS: 


14. General principles in the conduct of the “nguiry: 


In order to avoid that any bias shall confound 
the results, the following precautions will be taken: 
(i) all X~ray films whether obtained at survey I, II or 
III shall be read initially by two indepéndent readers 
without their knowing to which group the persons 
X-rayed belong, and for the purpoSe of comparing 
prevalence between towns by one independent reader from 
outside tiadanapalle, (ii) the bacteriological teans 
will not be informed about the X-ray findings, (iii) the 
laboratory staff setting up drug sensitivity tests as 
well as reading the tests shall not known the identity 
of the cases at any time, (iv) the doctors, health 
visitors, technicians and clerk responsible for the 
supervision of the treatment cases will be kept on 
rotation between the towns, (v) if the co-operation of 
a medicinal firm in India can be obtained the drugs 
will be packed and distributed under code names so tiat 
none of the staff except the Htesearch Director shall 


know what type of treatment is given in the sub-grouss 
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15. Assessment of results: (a) The preliminary sarmle 
survey wili permit an estimate of the prevalence of 
* 


tuberculosis this year ’ for a group of towns in South 


India which were not included in the ICI National 
Survey of 1955-57 (5,00@~19,000 urban populations) 
besides some in the 10,000 and 20,000 class; 

(b) Surveys II and IiI will provide data for ste estinate 
of the annual incidence, cr attack rate, among persons 
with normal X-ray photographs. An estimate of the 
incidence of active disease (the break-down rate) among 
untreated persons with apparantly inactive lesions can 
be done on basis of observations in sub-group (iii) of 
the prophylactic chemotherapy trial. 

(c) By comparing the prevalence of tuberculosis at 
Survey III in the 'treated' towns with that found in the 
‘non—treated' towns, it may be possible to determine if 
the domiciliary treatment has produced a significant 


reduction in the prevalence of infectious cases, 


(a) Important will be the data obtained at Survey III 
regarding the type of drug sensitivity of aac 
bacilli in the three groups: (i) towns where patients 
received PAS-—INE, (ii) towns where patients had only 
INH and (iii) towns where no systematic treatment 


was introduced, 


(e) Finally, there should be sufficient material to 
know if drugs given prophylactically for 6 or 12 months 
to X-ray pesitive cases have been able to prevent 


the development of active diaease. 
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Section IV 


16. List of towns: within a radius of about 190 niles 
(160 km.) of Madanapalle (Fig.1): 


Population Distance 


Andhra Pradesh: Hayachoti 16 , 700 60 Em. 
Rajampet 9,300 145 " 
Kalahasti 8, 000 145 " 
Puttur 8,000 169 " 
Nagari x 6,600 163" 
Tiruttani 16,090 182-34 
Kadiri 20,300 so." 
Punganur 11,300 13 = 
Palnaner 6,900 56-3 
Mysore State: Chintanani 14,400 64 " 
Srinivasapur 6,600 2 Ba 
Mulbagal 9, 000 80. * 


*) Later transferred tc Madras State (now Tazil Nadu). 


its Time Schedule: With a total of about 16,000 to 

be photographed, the preliminary sample survey should be 
completed in about 6 months, and the completicn of the 
survey of the 6 'treatment' towns in another 12 xonths, 
the out—put per one mobile X-ray unit being about 


25,000 for 12 months. 


Prelininary Survey: June '59 to Jan, "66 


Survey I : Feb. ‘60 to Jan. "61 
Survey I- : ,. Feby *Gi to April *62 
Survey IiI : May ‘'63 to Dec. '64 


18, X-ttay Code: The ecde used for the National Tuber— 
culosis Survey of India 1955-57 will be employed. All 
X-ray abnormal cases will be examined bactecriclogically 
except cases showing conditions which are either clearly 
extrapulmonary, or, if intra-pulmonary, either clearly 
non—active (scars, calcifications) or obviously of 


non-tuberculous origin. 
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19. Bacteriological examinations will be done in the 


field and consist of (i) two smears for microscopy, 
(ii) 2 laryngeal swab cultures, and (iii) a sputun 
culture from a specimen collected overnight or on the 
spot when taking the laryngeal swab culture or a pocled 


Specimen if obtained both ways, 


20. Drug regimens: YAS: Pas Sodium in granulates, 

10 grams per 100 lbs. body weight, Isoniazid: 300 
milligrams per 100 lbs. (or 6,5—7 mg. per kilgran). 
Both drugs to be given daily, AS divided into 2 doses, 
INE to be taken in one doSe in the morning, All drugs 


will be issued under code names, 


21. Supervision of the treated cases: In each town 


selected for the 'treatment' group an office shall be 
opened in a rented house, A home visitor or health 
nurse will be stationed there, either living in the 
rented building or elsewhere, A peon will be allotted 


to each office. 


Patients will normally come to the office once a 
week to get the drugs, The Home Visitor will visit the 
homes weekly or bi-weekly to check on the amount of 
drugs in the possession of the patients, collect urine 
Samples for testing excretion of drugs and make general 


observations, 


A medical officer shall be present when the patient 
is started on drug therapy. He shall personally give 
the patient all necessary instruction; a written record 
Shall be kept of all instructions given by the doctor 
or the health/home visitor and any other observations 
made. The medical officer will return tc the office 


fortnightly the first month, then at least once a month, 


zA/. 
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The medical officers will be interchanged; and 
also the home visitors (with two or three monthly inter-— 


vals). 


22, Kelationship to private practitioners: If patients 


already have a doctor or wishes to be supervised by a 
dector, a written communication enlisting the cooperaticn 
of the practitioners shall be sent to hin explaining 


the situation and the advice given. 


23. Normally as little interference gs possible will be 
made in the patient's life and work, The drug therapy 
will be going on without change unless there is clear 
clinical and radiological evidence of a deterioration of 
the condition of the patient. In that case, a change to 
another drug regimen will be done. Should the case 
become desperate it may be removed to the &,A,K.T. 


¥ 
Hospital } at Madanapalile. 


24. The actual conduct cf the three surveys will follow 
the same pattern as already set up in connection with 

the Naticnal Survey 1955-57, A complete house to house 
census will be taken in advance of the X-ray exaninaticns, 
The endeavour will be to cover at least 90% of all 


X-ray eligible persons. 


25. The organisation and follow-up of individual cases 
at each stage of the investigation will be done in 
close cooperation with the M.T.H.U, Statisticial 
Department making use of punch cards to prepare daily, 
weekly and monthly working sheets to be used by the 
X-ray and bacteriology departments, the clerical .and 


the medical staff. 


*) The Rajkumari Amrit Kaur Tuberculosis Hospital, 
Madanapalle, with 60 beds was attached to Madananalle 
Tuberculosis esearch Unit — both under the direction 
of the Union Missicn Tuberculosis Sanatorium, 
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III. Comments on the Protocol 
Certain alterations and modifications to the Protocol have 


taken place after the investigation had commenced. 


'2rophylactic chemctherapy' (paragraphs 8 and 10): A special 


study was made of the effects of treatment of cases showing radio- 
logical signs of early tuberculosis but with a negative bacteriolo-— 
gical result (Frimodt—Moller et al, 1965). The intention described 
in the Protocol of continuing the study throughout the period of 
the main investigation was dropped after completing the special 


study e 


'Gontacts' (paragraph 11): As the main investigation pro- 
gressed it was found to be too difficult to keep up a special stucy 
of the children who were contacts to families with open bacillary 
cases and in particular to set up a BCG Control Study. So it was 
also dropped. However, the members of the family were re—X-rayec 
at each succeeding survey and if any of the children (below 15 years 
of age) showed symptonatic evidence of the disease, they were 
examined when the mobile X-ray units visited their town for routine 


follow-up examinations, 


‘Survey III' (paragraph 13): Whereas it was contemplated 
in the Protocol that the six towns in the "control group" at the 
time of Survey III should be examined only on a sample basis, a 
full survey was conducted in each of the six towns similarly to the 


final surveys in the six "treatment" towns, 


'General Principles' (paragraph 14): Under point (i) it 
was said that the X-ray films obtained at the three surveys should 
be read not only by the two local readers but also by an indenen- 
dent assessor, This stipulation was dropped as being immracticable 
anc unnecessary as the results of the surveys were based upon ‘the 
bowie of bacillary tuberculosis and not on the prevalence of 


radiologically diagnosed cases, 


pnp abe = 


Only in case of the initial sample survey conducted in all 12 towns before 
the treatment programme started were the films submitted to an independent 
assessor so that the prevalence of radiologically positive cases could also 


be used as an index towards estimating the size of the tuberculosis problen, 


The directive given in paragraph 14 (v) that the staff should not 
knoW what type of treatment was given in the sub-groups in ‘treatment! 


towns was found to be impracticable and therefore dropped. 


'The time schedule' (paragraph 17): The initial time schedule was 
found to be too tight. The actual time schedule for the three surveys 


was as follows:- 


Survey I: March 196C to December 1961 


ol 


Survey II: January 1962 to October 1964 


Survey III: September 1965 to January 1969 


' X-ray Code' (paragraph 18): Although it was stated in the protocol 
that certain well—defined cases need not be X-rayed, the general nractice, 
was to Submit to X-ray examinations all cases whether they were consicered 


to be of tuberculous or non-tuberculous origin. 


'Drug regimens' (paragraph 14 (v) and paragraph 20): As quite a 
high proportion of the bacillary cases offered treatment at home had already 
been treated elsewhere, it was arranged with a local medicinal firm that 
they should make large pink tablets containing the prescribed dose of 
Isoniazid so that patients already treated Should not be aware that these 
tablets contained Isoniazid. FAS Was given as Sodium para~amino-Salyicylic 
7 acid in granulates. Isoniazid and VAS were measured and issued in small 


yaper bags in quantities sufficient for two weeks. 


'Supervi Sion of the treated cases' (paragraph 21): The directive 
of the Protocol that a home visitor or public health nurse should be 
Stationed in each of the treatment towns was also found to be impracticable, 
partly because of lack of staff and partly because there would not be 
sufficient work to keep the nurse fully occupied. The 'treatment' towns 


were visited regularly once a fortnight and each visit allowed the staff 
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to stay sufficiently long to visit the homes on the sane day or the next 
day but a regular check on the amount of drugs taken or remaining with 
the patients, and collection of urine samles for testing presence of drugs 


could not be carried out as a general routine, 


‘Relationship to private practitioners' (paragraph 22): It was 


explained to all new cases offered treatment that if they already had a 
doct..*, they could contimme to be supervised by him even though they would 
have the treatment free of charge from our clinics. Also, if patients 
were receiving Streptomycin and wished to continue to take Streptomycin 
from their own doctor there would be no objection on part of the Unit, 

On the other hand, the principle was strictly adhered to that the Unit 


would not by itself undertake to give injections with Streptomycin. 


"Objective of whe Enguiry' (paragraph 1): It needs to be stressed 
again that the objective of the Enquiry was to ascertain whether it would 
be possible to reduce the prevalence and incidence of tuberculosis signi- 
ficantly by setting up treatment centres having facilities not much diffe- 
rent from what could be expected from any Governnent clinic and using drug 
regimens which should be availaule at any Government treatment centre. 

The initiators of the Investigation had purposely excluded treatment with 
Streptomycin from the treatment programme of the investigations as they 
considered this to be tco expensive to be introduced on a wide scale if a 


Similar prograrme should be used on a countrywide scale,~ 


Note on the selection of towns: In selecting the towns the 
principle was that they should be neither too small nor too iarge, not 
toc heterogenous with regard to type of population nor should tke population 
be too fluctuating. Therefore, large district headquarter town.or towns 
with railway junctions with staff given to frequent transfers, or towns 
with temples attracting large crowds of piligrims several times a year, 
Should be excluded. Further, the towns should not be #o far away that 
they could not be managed from Madanapalle as the cant of operation, 


The towns were therefore chosen within a limit of about 160 km, It was 


4, 
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unavoidable that many roads leading to these towns were of second 
or third degree so the staff had to travel through rivers, thinly 
populated areas or jungles, During the monsoon season when the 


rivers were often impasSable detours of many miles had to be done, 


IV. BACTERICLCGICAL METHCDS 


Isolation of Tubercle Bacilli from Expectorates: 


The standard method used in the U.M.T.S. Laboratory for 
purpose of homogenisation and decontamination when culturing souta 
for tubercle bacilli was for many years 6% sulphuric acic (4,80). 
Equal amounts of expectorates and HSC, were mixed and kept in 
incubator for 20 minutes, then centrifuged, decanted and the 
Sediment neutralised with a drop of Sodium hydroxide, The sediment 


was then inoculated into two tubes of Léwensten—Jensen mediun,. 


As it had been observed for some time that a number of 
Specinens positive by microscopy had failed to grow by culture, it 
Was suspected that the sulphuric acid was too strong and might kill 
the bacilli. It was then decided in 1964 to change over from 6% 
sulphuric acid to 4% sodium hydroxide (NaOH); after conthi fue 


the sediment was now neutralised with a drop of nitric acid, 


é It was soon found that the change meant a great improvenent 
in the culture technique, The smear positive Specimens rarely 
failed to grow by culture and the number of positive cultures 
from Specimens negative by smear showed a much higher number of 
positive cultures than before. To get a numerical expression of 
the advantages obtained by the new methods, a special study was 


made in 1966, 


Over a period of several months all routine specimens 
obtained in the field were divided into equal aliguots of which 
one set was treated with sulphuric acid and the other with sodium 
hydroxide, The culture bottles were given code numbers so that 
neither the technician nor the bacterioclcogist who read the culture 
bottles would know which method had been used. The results 
obtained are Shown in Table I. The sulphuric acid method produced 
66 and the sodium hydroxide method 139 positive cultures whereas 
only 48 of the same specimens were poSitive by microscopy. Of the 
48 specimens, 33 or 69% only were positive by culture when using 
580, whereas all 48 specimens were positive when NacH was usec, 
Evidently 15 of the 4 specimens positive by smear and treated 
with ES, had failed to grow. The difference in yield is equally 
striking when noting that among the specimens negative by microscopy 
only 33 cultures were obtained when using H, SC, against 91 obtained 
when Nath had been used. Of the 91, 33 were positive by both 
methods and 5€ positive by NaOH but negative by H,80,. Table I{b) 
compares the results by culture with the number of bacilli noted in 
the specimen which were poSitive by microscopy. ‘hen the smears 
showed +++ or ++, the number of poSitive cultures were nearly the 
same, Of 34 Snecimens showing 1+ bacilli by microscopy, only 20 
gave growth with Hy SC, against growth in all 34 cases treatcc with 
NavH, The advantage obtained by switching over to NaOH fron ESC, 
is even more striking when it is noted that over and above the 
49 specimens positive by microscopy, the NaOH method produced 91 


positive cultures against only 33 by the 4,80, method, 


NoTs: The present investigation began in 1959 and concluded in 1960, 
The improvement in culture technique tock place early in 1084, Tke 
Sample Survey and Survey I were done with the old culture techniqve. 
The change took »lace in the midst of Survey II and Survey III 

was dcne wholly with the new method, This has an important bearing 
upon the estimates of the prevalence and incidence of tuberculosis 


at different points in time during the investigation. 


DUG SENSITIVITY TSsts 
The ninimal inhibitory concentration (MIC) was cefined as 
the lowest concentration of the drug which inhibited growth of 
20 or more colonies, 
Definition of drug resistance expressed as MIC of the drugs: 
Isoniazid : Culture resistant if MIC is 5 meg/nl or more. 
Doubtfully resistant if MIC is 1 meg/ni. 


Streptomycin : Culture resistant if the resistance 


ratio (RE) was 32/4 or more; 
doubtfully resistant, if RR = 16/4, 


£AS _. 3 Gulture resistant if RR is more than 6/2 


doubtfully resistant if RE = 6/2, 


A culture of "H37rv" was used as Stamdard strain. 


Note: As routine procedure all cultures of tubercle Dacilli 


obtained were tested for susceptibility towards Isoniazic, 
Streptomycin and PAS. In the present report, however, only the 


Isoniazid results are included, 


Doubtfully resistant strains; 


For the purpose of the »resent analysis all cultures 
classified as 'doubtfully resistant to Isoniazid' have been ccunted 


as ‘resistant to Isoniazid', 


The implications cf this decision can be gathered from the 
following observations, (i) Analysing the results of all routine 
sensitivity tests carried out in the Research Laboratory in the 
months of March 1965, 1966 and 1967, it was found that of 55] 
cultures examined 61.3% were INH-sensitive, 31.8% INH-resistant 
and 6.9% 'doubtfully resistant to INH'. By additing the doubtfully 
resistant strains to the resistant, the latter was increased 
from 31.8 to 37.8%, ise. an increase of 18.9% or -— in other 
words ~ of strains now classified as INi+resistant 10%, or about 


be 
one-fifth, would/'doubtfully resistant to INH' and four-fifths 


Ve 
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INi-resi stant, (ii) As for the consistency of demonstrating 
strains 'doubtfully resistant to INH', an analysis of reveat INH 
Sensitivity tests on cultures noted as 'doubtfully resistant to 
INH' carried out between March Ist 1965 and February 28th 1966 
Showed that of 107 reneat tests 14 cultures were classified as 
INiresensitive, 75 as 'doubtfully resistant to INH' and 18 as 'INH- 
resistant', The original classification was therefore confirmed 
in 70.1% while 16.8% were found to be resistant and only 13.1% 


of the strains were classified as INH-sensitive, 


The merging of strains 'doubtfully resistant to INH' with 
INH-resistant strains appears justified as the chance of wrongly 
classifying 'INH-sensitive strains' as INH—resistant may not 


exceed 2-3 per cent, 


The Preliminary Sample Surve 1959. 


The main nurpoSe of this survey was to establish a base 
line indicating the initial size of the tuberculosis problen, 
absolutely as well as relatively. The Sam le Survey was also 
intended to provide criteria for allocating the towns to the three 
treatment groups outlined in the protocol, namely, (i) towns in 
which the only drug issued would be Isoniazid, (ii) towns in 
which Isoniazid as well as FAS would be given, and (iii) towns 
where no treatment would be given, On the advice of Dr, K.K. Mathen, 
Professor of Statistics, and member of the Project Committee 
it was decided that the sampling fraction should be 20% except 
for towns with populations of less than 8,000 where it should be 
25%. 


The method followed in drawing the samples was as follows:- 


(1) A team consisting of a doctor and 4-5 clerks visited 
the towns and made a study of the outlay of the town and noted 
the number of households in each block, or definable cluster of 


houses, by preparing sketches of the different parts of the town. 


OO 
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These sketches were then fitted together at headquarters by a 
draughtsman as pieces in a jig-sSaw puzzle to form a large map of 
the town, The map was then reproduced as a blue print measuring 
about 60 x 80 cms.; in the case of Kalahasti, the largest town, 

3 maps had to be made to cover the whole town, Although the maps 
by mo means were made to scale, an idea of the distances were 
arrived at by letting a jeep run up and down the main street a 
counle of times to measure the diameter of the town, Thereafter 
the blocks on the map were encircled with red corresponding to not 
less than 20 and not more than 40 households per block. In sonrie 
cases the blocks were so crowded with families that they had to 
form a special stratum containing over 40 households per block. 
The blocks were numbered in serial order and samples of either 

20 or 25% were dea by consulting a table of random numbers, 
Thereafter, a complete census was taken of the persons living in 
each of the sample blocks selected. ‘When the census Was over, the 
mobile X-ray Unit visited the town, halting in different places 
according to the convenience of the staff and the local population, 
The different localities were visited until about 90% of the 
residents had been X-rayed. The Research Unit had at its dispzosal 
two mobile X-ray Units. As there was some difference in the 
Neality of the X-ray films, the two X-ray Units were interchanged 


so that each town was served equally by the two units. 


All persons aged 15 years and more were eligible for 
X-ray examination. Children below 15 were therefore excluded, 
The skiagrams were read independently by two doctors who were 
experienced in X-ray interpretations, All cases showing radio- 
losical evidence of pulmonary pathology according to either cne 
or both readers were then visited by a team from the Laboratory. 
Sputum was collected for microscopy and culture and two laryngeal 


swab cultures were made con the spot. The sputum and the cultures 


aed 


<< 
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were kept in portable refrigerators from the time of collection 
till they had been brought back to the Laboratory at the U.11,.T. 
Sanatorium, ‘Smears for direct microscopy were prepared and 


examined either in the field er at hendquarters, 


The Sample Survey began in Kadiri in May 1959 and was 
followed by surveys at Rayachoti and Rajampet in Cuddanah cistricts, 
SrinivasSapur and Mulbagal in Kolar District and from October 1069 
by surveys in Tiruttani, Nagari, VPuttur and Kalahasti in Chittocr 
District. Finally, Palmaner and Punganur were examined in 
December so that the Sample Survey was completed by the end of 
1959, The bacteriological examinaticns continued, however, curing 


the first two months of 1960, 


The rain of blocks in the two Strata is shown in 
Table II, Stratum I contains 20-40 households and Stratum II 
contains more than 40 households, In & towns the sample fraction 
was 20% and in 4 towns with populations of 8,000 and Jess,it was 25%. 
Table III shows the number of households counted at the time of 
drawing the maps of the towns, It also shows the resulting sample 
fraction varying from i7.7 to 21,6 in the group where it was 
intended to be 20% anc from 24.7 to 25.9 in the group of small 
towns where it was 25%, The last column indicates the number of 
persons living in the Sarmle blocks as found by the survey tears 
when they carried out the census of the sample blocks. The 
pepulation living in all the blocks as estimated from the sample 
blocks are shown in Table 1v(d). The Table gives the official 
census populations in the 12 towns as found in the Census of 
India 1951 Report. From the Census of India Reports for 1951 
and 1961, the annual growth rate has been estimated and from this 
again the populations in 1959, Comparing these estimates there 


is a fairly close agreement in most of the towms except in 
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Kadiri and Rayachoti where the populations of the Sample Survey 
were 60.6 and 69.3% only. The discrepancies are due to our teans 
not covering the whole official municipality area when carrying 


out the sample survey. 


Prevalence of bacillary pulmonary tuberculosis: 


Table V summarizes the work done and gives the results for 
males and females respectively in each of the 12 towns. The 
coverage obtained at the time of X-ray examination was close to 
90% ranging from 89.1 to 94.3% for males and from 86.1 to 93.2% 
for females. As children below 15 years of age were excluded from 
the Survey, the eligible persons are those who were 15 years of age 
or older, and the persons selected for bacteriological exemination 
of the peabétorates sae who had’ shown signs cf pulmonary patho- 
logy according tc either one or both of the two local readers. 
Among those selected for bacteriology, the coverage by eputun 
examinations was on average 87.6% for males and 91.6% for fenales, 


ranging from ©2.9 to 82.4 for males and from 79.6 to 97.8 for 


females, 


In estimating the bacillary prevalence per 1000 adults, 
due regard was paid to the fact that the coverage by X-ray or 
bacteriology was not corplete. Assuming that the persons not 
X-rayed or examined bacteriologieally were absent because of 
circumstances unrelated to tuberculosis the number of bacillary 
cases which should have been found if all had been examined was 
calculated for each sex anc age group, and the sum of these were 
divided by the total eligible males or females and multiplicd by 


1000 giving prevalence rates per 1000 (Table V). 


The prevalence varied among males from 2.5 in Chintanani 


to 25.4 per 1000 in Kalahasti, i.e. a difference of ten times, 
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The prevalence rates among females were much lower than 
among the males, 4.8 compared with 13.0 per 1000. In two of the 


towns no bacillary cases were found, the samples being too small. 


y noSitive cases of tuberculcsis: 


Although all the X-ray films taken at the Sample Survey had 
been read by two readers and selection of cases for bactericlozical 
examination had been based upon their readings, it was possible 
that they coulc have been biased as they would know from which 
towns the A-ray pictures came. All the 70 mm X-ray pictures were 
therefore submitted to an expert, Dr. Wallace M. Fox, the then 
Director, Tuberculosis Chemotherapy Centre, Madras. The films 
(about 17,000) were taken te Madras for study by him, The films 
were not read in serial order but in a random order so that 
possible changes in his interpretation would be equally distributed 


over the whole range of films regardless of the towns. 


The classification used by the independent assessor was the 
one adopted by the Survey Teams which conducted the National 
Tuberculcsis Survey of the Indian Council of Medical Research in 
the years 1955 to 1958, The crigin of this classification and 
the definition of the different categories are described in a 


previous communication (Frimodt-—Moller 1960), 


The cases selected for bacteriological examinations by the 
local readers and the independent assessor were distributed as 


follows:- 


Reader Number Cases with TB 


Selected by the Independent 
Assessor alone (Not examined) 


By the Independent Assessor 
as well as local readers 


By the local readers alone 


Total ee 


ae 


Of the 2120 cases selected, 1763 had been selected by the 
local readers and i390 by the independent assessor; cormon to the 
independent assessor and the local readers were 1033. In this 
group 132 cases were found to be bacteriologically positive. Anong 
the 730 selected only by the local readers, 4 showed presence of 
bacilli. The 357 cases selected by the indenendent assessor only 
were not examined bacteriologically as his readings took place aiter 
the field work of the Sample Survey had been completed. It is, 

; 


therefore, not known how many bacillary cases would have been found 
had they been examined. 

Table VI shows the distribution of the cases selected by the 
independent assessor according to the 5 main categories, The 


average distribution in per cent was as follows:- 


A. Probably non-tuberculous .. 181 13.1% 
Be Probably tuberculous but 5 
inactive cs 79 5th 
C. Probably tuberculous and 
possibly active ee 615 44.4% 
D, Probably tuberculous and 
probably active ae 406 29.3% 
K. Etiology uncertain ee 105 76% 
Total pa 1385 100.1% 


Whereas the independent assessor considered 13.1% probably 
non-tuberculous and 7.6% too uncertain to be classified, 79.4% were 
thought to be probably of tuberculous origin; 73.7% were considered 
to be either possibly or probably active tuberculosis, ‘The 
distribution of the two main groups, © and D, have been merged 
together for the purpose of working out a suitable index enabling 
the ranking of the 12 towns according to prevalence of tuberculosis, 
This is shown in Table VII, The prevalence ranged from 3.9 at 


Palmaner town to 9.1% at Kalahasti. 
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Prevalence of tuberculin reactors among school children, 
aged 5-9: 


eS 

In order to provide a third index of the prevalence of 
tuberculosis in the towns, children in the first two grades of ail 
the schools in the 12 towns were given Mantoux tests with 1 T.U. of 
the P2D tuberculin Rt23 (4+Tween 80), Table VIII summarizes the 
work done and gives the mean percentage of children showing indcura- 
tions measuring 6 mm or more in cross diameter, on the 2nd, 3rd or 
the 4th day. Of 4052 children whose tests were read, 630 showed 
scars resembling scars following a BCG vaccination. They have been 


excluded. 


In most of the towns, reasonably good cooperation was 
obtained but in some of the towns the school headmasters were 
non-cooperative as they thought that the parents might object to 
the tests thinking that they were actually BCG vaccinations, At 
the time of the survey a newspaper campaign against the introduction 


of BCG vaccination was taking place. 


Frequency distributions of the diameters of indurations 


to the Mantoux tests are given in Appendix Table I and Graph l. 


Randomisation of the 12 towns into three treatment groups: 

The results of the Sample Survey were submitted to 
Dr. K. K. Mathen of the All India Institute of Public Health and 
dygiene, Calcutta. The three indices: (i) the prevalence of 
bacillary cases per 1000 adults, (ii) radiologically active cases 
per 100 and (iii) the tuberculin reactors among young school 
children also in percent are shown in Table IX, The wide range 
between the lowest and highest prevalences and the close corre-— 
lation between the three indices are shown in Graph 2, The 


diagram to the left shows the correlation between the 12 town 
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prevalences of the bacillary cases and the radiologically active 
cases and the right side shows the correlation between the 
bacillary cases and the tuberculin reactors among the small school 
children, On the basis of these data Dr. Mathen ranked the towns 


in the following descending order:-— 


1. Kalahasti 

2e kayachoti 

oe Puttur 

Se HKajamnpet 

5. Nagari 

6. Kadiri 

7e Tiruttani 

8, Sreenivasapur 
9. Chintamani 
10, Mulbagal 


11, Punganur 
12, Palmaner 


The 12 towns were then divided into two groups (Table X) of 
which the 6 (Tl and T2) formed “Treatment towns" and the other 
6 the “Control towns", The "Treatment towns" were sub-divided into 
two groups of which the patients: in Kalahasti, Kadiri and Palmaner 
would receive Isoniazid and PAS and the patients in Rajampet, 
Tiruttani and Chintamani Isoniazid only. The differences between 
the mean cares of bacillary tuberculosis of the 'T' group 
and the 'C' group as well as between the 'Tl' and the 'T2' groups 
were statisticially insignificant, The randomisation Would appear 


te have produced three well balanced groups. 


VI. DOMICILIARY DRUG THEAPY 


When the allocation of the 12 towns to the three experi- 
mental groups: (i) treatment with Isoniazid—PAsS, (ii) treatment 
with Isoniazid and (iii) the no treatment - "control" group had 
been done, the main investigation was taken up. Whereas no further 
action was taken in the 6 "control" towns, the 6 "treatment" 


towns were surveyed one by one. Survey I began in March 1960 and 
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the towns were examined in the same order as during the Sariple 
Survey the previous year, The sample blocks already examined 

were not re-examined but the cases then detected and any new ones 
presenting with symptoms were registered as patients due for 
treatment. The 75-80% blocks not examined previcusly were now 
covered by a house to house census followed by X-ray examination 
of all the persons except ehildren below 15 years of age. The 
X-ray pictures were studied by two doctors and all persons with 
signs of pulmonary pathology whether tuberculous or non-tuberculous 
were referred for bacteriological examination. This was done in 
the same way as described under the Sample Survey, excent that 

from the beginning ee 1964 when the change in the culture 
technique was introduced the setting up of 2 laryngeal swab cultures 


Was discontinued, 


In each of the six towns a house was rented which became 
the sub-centre or branch office of the Madanapalle Research Unit. 
It served as cffice and provided quarters and k&tchen facilities 
for the staff which attended to the fortnightly clinics held on the 
Same premises, and for the X-ray and laboratory staff whenever 
they visited the towns, The clinics were held on special week-days 
every fortnight. The team consisted of a nurse or a public 
health nurse or a social worker, one or two paramedical workers 
or clerks and a driver. A doctor from the Madanapalle Capes 
visited the clinics once a month anc saw the patients, particularly 
the new ones, and informed them about the diagnosis based on the 
X-ray and bactericlogical examinations, and explained the need 
for their treatment for a period of at least one year. History 
was taken, case sheets entered, body weights recorded and detailed 
instructions given how the patients should take the drugs at 


home during the fortnight till the next clinic was held, The 


mi 
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Medical Officer saw not only the new natients but also those who 
were irregular in attending the clinics or stayed away from the 


drug issues, 


With regard to follow-up examinations by X-ray and bacterio- 
logy, in addition to the first X-ray examination done as part of 
the survey, a second miniature X-ray photograph was taken of all 
cases referred for bacteriological examinations, so that the 
diagnosis could be supported by comparing the two skiagrams. No 
cas? was considered eligible for treatment unless bacilli had 
been demonstrated either by microscopy or by culture (or both) but 
in cases where no bacilli were found a decision Was taken whether 
they should be followed-up or not. The rolls containing the 
survey X-ray films were not cut but kept in serial order for later 
reference whenever necessary. All follow-up films including the 
one taken at the time of the first bacteriological examination 
were cut and mounted on special cards so that they could be easily 
handled, examined and filed away in Special envelopes which would 
also hold pictures taken at subsequent follow-up examinations. 

The case sheets and the mounted small X-ray films in the envelopes 
were Carried in handy trays in the jeep to the sub-centres 


whenever the doctors visited the clinics, 


The treatment consisted of Isoniazid 300 mgms, for a 
patient weighing 45 kilograms i.e. 5.7 mgms. per Kg. and adjusted 
for patients weighing more or less, Isoniazid was made up in 
special fairly large pink tablets so that they looked different 
from the Isoniazid tablets ordinarily bought in:Guemists' shops, 
The PAS was issued as granulate of sodium para-amino-salicylate. 
This was given in doses of 10 gms. for a patient of 45 Kes, and 
adjusted for persons weighing more or less, The PAS issued was 
the same brand which wag ordinarily abtainable at the chemists' 


shop. The drugs were issued free of charge, 
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Follow-up Examinations: 


Patients under treatment or under observation were 
re-examined every three months by X-ray and sputum examinations, 
in the seond year by X-ray twice a year and sputum examinations 
every quarter and in the third year (and thereafter) by X-ray 
ence a year and sputum examinations twice a year. Should the 
patients suffer a relapse and treatment be resumed they were 


re-examined as often as in the first year. 


All bacillary strains isolated by culture were tested for 
sensitivity to Isoniazid, Streptomycin and PAS, and from 1964 
tested for Niacin, and when required submitted to other identifi- 


caticn tests. 


Hospitalisation was not used except in very Special cases 
such as haemoptysis, spontaneous pneumothorax or massive pleural 
effusions, After the first year of treatment patients with 
strains of bacilli which had developed drug resistance were offer<c3 
hospital treatment with second line drugs provided special funds 
could be found for their purchase, A few cases who failed to res- 
pond to second line treatment were referred to the U.M.T. 


Sanatorium for lung resection. 


Material: 


The total number of bacillary cases encountered in the 
6 towns from the time of the 1959 Sample Survey till Survey III 
had been completed were 1781 (Table XI). Deducting 176 who were 
admitted so late that they did not have one year of observation, , 
1605 cases were available for analysis; of these, 123 died or 
moved out of the towns before they were contacted for treatment; 
1482 cases were offered treatment, of which 1266 accented and 216 


refused, 


ON os 


Extent of Disease and Cavitation: 


All the bacillary cases encountered from 1960 in Survey I 
till i968 in Survey III have an classified with regard to 
extent of disease and presence of cavities as seen on the X-ray 
picture i.e. the first follow-up picture taken at the time of 
the initial bacteriological diagnosis. All the entries on the 
card on which the small 70 mm picture was mounted were covered un 
So it was not possible to know when and where the X-ray pictures 
had been taken nor to which treatment group the natients belongec. 
The lesions were classified according to the system adopted by tre 
British Medical Council and used for the classification of the 
patients seen at the Tuberculosis Chenotherapy Centre, Macras. 
The extent of disease was sub-divided into six groups:— Trivial 
(a very small lesion), Slight (a few infilterations), Limited 
(lesions smaller than the area of the right upper lobe), Moderate 
(lesions covering an area larger than corresponding to the right 
upper lobe but less than the area of one lung), #xtensive (lesions 
involving an area greater than one lung) and Gross (all lung field 
involved). With regard to cavities they were sub-divided into 


four groups: nil, slight, moderate and extenSive. 


A total of 1682 cases were classified and the results are 
shown in Table XII, The material is divided into cases who 
were found to be sputum-positive by microscopy (M+) and those 
wo were microscopically negative but positive by culture (C+). 
Summarising the findings, the cases positive by microscony showed 
very small lesions in 7.2%, limited lesions in 17,7,. moderate 
in 39 and extensive and gross lesions in 36.2%. Correspondingly 
cases which were negative by smear but positive by culture showed 
the following distribution: 26.6, 28.8, 31.4 and 13.3% 


respectively. It is clear that the cases positive by microscopy 
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were generally much more advanced than the cases whose bacilli 


could be found by culture only. 


As for cavities, Table XIII shows that in the group which 
Was poSitive by microscopy initially, moderate and extensive 
cavitation totalled 54.2% against only 11.9% in the group which 
was initially smear negative but poSitive by culture, 


Comparison of 'two-drugs' and "one-drug' towns with regard to 


extent of disease and cavities: 
ee ane peaetlpoasspaestoemasonnemmreaainntS 


In Table XIE and XIII, the first three towns listed 
represent the group in which the patients were given Isoniazid 
and PAS and the last three, the group where the treatment consisted 
of Isoniazid only. The means of the percentage distribution of 
each group as shown in the two tables have been entered in 
Table AIV, The first part of the table refer to the extent of 
disease and the second to cavitation; each have been divided into 
two sub-groups of which the first one represents the cases 
initially positive by microscopy (M+) and the second the grow 
in which the patients had been sputum negative initially but 
positive by culture (C+). Whether we consider extent of disease 
or cavitation, the distributions in the two groups of towns are 
remarkably similar, the differences being statistically insigni- 
ficant. However, Group C+ shows slightly more advanced cases 
in the one-drug groun as compared with the two-drugs group 


although the differences are statistically insignificant. 
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VII. CO-OPERATICN OF THE PATIENTS 
$F CC Cs 


As the survey progressed and more and more patients were 
admitted to the domiciliary treatment and the issue of drucs 
went on at regular intervals, it became increasingly clear thet 
a Major problem was the difficulty in getting the patients to take 
their treatment regularly and not tc discontinue it prematurely, 
Some patients preferred to take the treatment from private practi- 
tioners instead of from the clinics of the Research Unit so that 
they might avoid publicity or be able to take injections with 
Streptomycin which did not form part of the treatment offered by 


the Research Unit. 


The difficulty in obtaining full cooperation was apparent 
already from the very beginning. Excluding patients who died or 
moved out during the interval between the 'survey' X-ray examination 
from which a proviSional diagnosis was made and until the diagncsis 
could be confirmed by the demonstration of the tubercle bacilli in 
the sputum, 84.7% accepted and about 15% of the cases refused 
treatment (Table XV). Among the cases whose initial Sputum exantina=- 
tion was positive by microScopy, 90.5% accepted the treatment 
and 9.5% refused; among those who were negative by microscopy but 
positive by culture, 79.3% accepted and 20.7% refused. The former 
group representing the more advanced cases had evidently a greater 
urge to be treated than those with less advanced disease who were 
only positive by culture, The degree of cooperation varied from 
town to town. In Falmaner and Kadiri 95 and 93% respectively 
accepted the treatment as against 74 and 78% in Tiruttani and 
Chintamani. These findings represent the average for all patients 
encountered from 1960 to 1968. A possible change during this 
pericd in the attitude of the patients towards acceptance of 


treatment will be ciscussed later, 
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What happened to the patients who did accept our treatment? 
In order to answer this question statistics have been prepared 
showing hoW many of the patients available took treatment month by 
month until the end of the 12th month, Patients who died or moved 
out of the towns were deducted from each month's quota leaving 
a balance of cases who were alive and exnected to have treatment; 
the percentages indicate how many of these did have treatment. 
In Table 4VI the first column headed 'G month' shows the percentag 
of patients who started treatment (this corresponds to the last 
column of Table XV). The decrease in percentages of patients 
under treatment is equal to the rate of defaulters, Details 
according to males and females and the method of sputum examination 
by which the bacilli were demonstrated first time are given in 
Appendix Table id. 4 suumary for ‘both sexes' is given in Table ZVI, 
showing the percentage of patients under treatment each quarter, 
The findings for males and females in each of the six towns are 
shown in graphs 3 & 4; the former (graph 3) corresponds to the 
towns in whéch the treatment consisted of Isoniazid and PAS and 
the latter (graph 4) to the three towns where only Isoniazid was 


issued, 


It was a common observation that the more advanced cases 
aS represented by the patients whose snutum had been positive 
by microscopy (M+) co-operated more than the less advanced 
patients whose sputum had been positive by culture only (C+). The 
patients who had been positive by microscopy accepted the 
treatment in 90% and during the next 12 months the drop in attencance 
amounted to nearly 30% so at the end of the year only 63% took 
treatment (Table XVI). The cases who had been poSitive by culture 
only accepted treatment in 79% and defaulted during the year in 


30% leaving 50/ under treatment at the 12 months. Considering all 
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cases regardless of type of initial Sputum examination or extent 
of disease the average performance corresponds to &5% accepting 
treatment, 30% discontinuing treatment prematurely and 36% who were 


still under treatment at the end of the year. 


A summary of the statistical analysis by linear regression 
is given in Table XVII, The first column indicates the mean 
monthly percentage of natients treated during the year; this 
mean Corresponds closely to the position of the curve at six 
months, The second column indicates the mean of the four 
regression coefficients obtained by fitting lines te the four 
series of percentages for each towns as shown in Appendix Table II. 
The regression ccefficients indicate the mean monthly defaulter 
rate in per cent. The overall per cent of patients under treat- 
ment at six months were 70.7% anc the mean defaulter rate 2.3% 


patients per month. Table XVII also shows the result of compari=- 


Sons between the main effects analysed. The same are illustrated 


in Graph 5, <As for sex, the curves for males and females are 
practically identical; there is no significant difference between 
them, As for the initial sputum examinations the difference of 

15% between the levels of 78% among those positive by microscopy 
and of 63% among those positive by culture only is highly signi- 
ficant (Table XVII and Graph 5 (centre) ). The curves run 
parallel indicating the same defaulter rate in the two groups, 

As for the difference between 'drug regimens’ (Graph 5 - lowernost) 
the IN group showed a much poorer response than the INS-PAS 
group. Not only was the level significantly lower, namely 
654 against 77% (Table XVII), but the defaulter rate was 2.42% 
per month against 2.12% in the INH-CAS towns, the difference 
between the two rates being highly significant. In order to 
determine what could be the reason for this difference in resnonse 


to the treatments given the following analysis was done, 
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The total number of cases entering into this Investi zation 
were 1781; of these 176 had less than one year of observation. 
Of the remaining 1605, 1266 accepted treatment and 339 were not 
treated. The treated patients can be divided into five grouns 
according to the period when they were admitted. The first group 
corresponds to the cases found at Survey I (1960-61), the second 
were patients who presented because of symptoms or were observation 
cases followed up since Survey I who later developed bacillary 
tuberculosis, the third were cases found at Suevey II (1962-64), 
the fourth were patients admitted between Survey II and Survey {II 
and the last group, the fifth, were those who were detected at the 
time of Survey III and who had had at least 12 months of observation, 
As the number of patients in ralmaner and Tiruttani were too few 
to allow a detailed break-up the present analysis deals only with 
the four towns: Kadiri and Kalahasti in the INH-PAS-croup and 
Rajammet and Chintamani in the INS-group (Appendix Table III). The 
attendance rate was a little better anong the patients admitted 
during the two intervals between Surveys I-II and II-III than anong 
those who were found at the time of the surveys themselves, 
Whereas the monthly rates for all five groups are given in 
Appendix Table III, the findings relating to the patients diagnosed 
at Surveys I, II and III are shown in Graph 6, The levels of 
cooperation were distinctly higher at Survey I than at the two 
subsequent surveys. Taking Kadiri as an example for the 3 two-drug 
towns and Rajampet for the 3 one-drug towns, the graph shows that 
there was no significant difference between the two towns with 
regard to the degree of cooperation anong the patients found at 
Survey I, The next group of patients belonging to Survey II showed 
in both towns a marked fall of the attendance rate, and the 


patients belonging to Survey [II showed another marked fall. 
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These findings indicate that the initial degree of 
cooperation was high and the same whether the natients lived in 
the'¢{we-drug' or in the 'one-drug' towns, They indicate also 
clearly that there was a marked reduction in the degree of co-= 
operation during the next © years, especially among the patients 
living in the 'one=drug' towns than among those living in the 
‘two-drug' towns, These observations suggest that as time nassed 
and the general sani had had an opportunity to judge the results 
of the treatment offered a certain disillusionment or apathy 


set in leading to a marked increase in the rate of defaulters, 


VIII. TREATMENT RESULTS 


All patients in the six 'Treatment' Towns diagnosed as 
having bacillary pulmonary tuberculosis were offered treatment 
either with Iscniazid and PAS or Isoniazid only. They were 
followed up every three months by sputum and X-ray examinaticns 
whether they hac treatment or not. The results are based upon 
observations at twelve months after starting the treatment. If, 
however, the natients were absent at the 12 months! 
examination, the results obtained at the 9 months' or 15 months! 
examinations were also consulted and included in the assessnent 
of the case as fcund at the end of one year of observation. If 
any of the sputum examinations at the 9th, 12th or 15th months 
of examination showed a positive sputum the result was recorded 
as "TB+", All cultures obtained were tested for Sensitivity 
towards Isoniazid, Streptomycin and PAS, but the results here 
presented are limited to Isoniazid-sensitivity tests. Sensitivity 
tests with PAS were nct very consistent or reliable so they have 
been omitted. Comparison of the sensitivity test results obtained 
with Streptomycin and Isoniazid showed the Tsoniazid-sensitivity 


to be the dominant factor, It made very little difference in 
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the results whether the bacilli were sensitive or resistant to 
Streptomycin. The results here presented refer therefore only 


to the Isoniazid sensitivity. 
y 


The basic data for all the bacillary cases encountered 


during the Investigation are shown in Apnendix Table IV, Each 


group has been civided according to the initial Isoniazid-sensitivity 
of the bacilli and sub-divided according to the tyne of sputum 
examinations by which the bacilli were demonstrated initially. 
Cases with negative smears but positive cultures shown under the 
heading ‘Positive by culture only'., The results at the end of one 
year are further sub-divided into those who had died, moved out, 
those whose sputun was positive (TB+) and those who were negative 
(TB-) and, lastly, patients who were alive but for whom bacterio- 
logical examinations were not available (NB), The cases sputun- 
positive at the end of one year have been divided into Isoniazid— 
sensitive and Isoniazid-resistant cases plus a small group of 


cases (N) where sensitivity tests were not available. 


When working out the results in per cent, the cases who had 
moved out during the year have been excluded. The percentage of 
patients who died or survived is therefore based upon the total 
number minus those who left.’ In working out the percentage of 
patients who had obtained negative sputum or continued to have 
positive sputum, the assumption has been made that those who were 
absent for the follow-up examinations at the end of one year would 
have shown the same ratio of positive and negative sputum as those 
who did get examined. Similarly, in estimating the percentage 
of cases with [soniazid-sensitive or Isoniazid=-resistant strains, 
it has been assumed that the cases who did not get drug sensitivity 
tests done at the end of the year would have shown the same ratio 


of sensitive and resistant cases as those who did get tested, 


a 


The results here presented are therefore reduced to three groups, 
namely the patients who died, the patients who had positive sputun 
at the end of the year and those who had negative sputum. In the 
Tables showing the sensitivity to Isoniazid the sputum positive 
cases have been divided into two grouns: the cases with Isoniazid 


Sensitive bacilli and those with Isoniazid—-resistant bacilli. 


The results of treatment are discussed under three headings: 
First, the results regardless of the initial Isoniazid—sensitivity; 
second, the results according to the initial tyne of Isoniazid 
sensitivity and thirc, a comparison of the results in the towns 
where the treatment consisted of Isoniazid and PAS and the three 


towns where only Isoniazid was issued. 
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hesults — regardless of Iscniazid-sensitivity: 


The overall findings are shown in Table XVIII. Although 
the results for each of the six 'Treatment' Towns are given, the 
discussion is based upon the means only, each town serving as an 
experimental unit. Considering section (c) of Table XVIII which 
covers 'both sexes' and gives the findings irrespective of the 
initial type of sputum examinations, 9% died, 37% remained 
sputum—positive and 54% were sputum—negative. Dividing the cases 
into those whose sputum was initially positive by microscopy 
and those who were positive by culture only, there is a clear 
difference: the former odtained negative sputum in 47% and the 
latter in 62%, Further, in the former group 12% died, 41% had 
positive snutum while in the latter groun 6% died and 32% remained 
positive, The differences are statistically significant 


(P = 0,05-0.02). 
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The main reason for dividing the material into two groups 
according tc the initial method of sputum examination by which 
the bacilli were demonstrated is the fact that few tuberculosis 
centres in India are equipped for culture work and they must, 
therefore, rely upon microscopy alone. The percentage of cases 


who had positive sputum by microscopy to begin with varies between 


46 and 58% with an average of 51%, So, without access to culture 
facilities half the cases would be missed, The tables in the 
present Report giving the results atone cases positive by micro- 
Scopy initially are, therefore, most in line with the results 


which can be expected from other tuberculosis centres, 


In Table XIX the cases have been divided according to sex. 
The percentage of females who obtained negative sputum was 57 
against 53 among the males, The difference is not significant. 
In the groups "M+" and "C+", there is an advantage to the females, 


but the differences are not significant. 


Cases with strains initially Isoniazid—sensitive: 


The material shown in Table XIX has been further civided 
according to the initial Isoniazid-sensitivity as shown in 
Table XX, Cases who either had no cultures done at the initial 
Sputum examination or if cultures were available had no sensitivity 
tests are omitted but can be found in Appendix Table IV, The 
percentage of patients with I[NH-sensitive bacilli who obtained 
negative sputum is greater than the corresponding results shown 
in Table XTX This were to be expected as the cases with 
Isoniazid-resistant bacilli who have a poorer prognosis have been 
removed. In the group (M+) who had microscopically positive 
sputum initially, 50% of the males obtained negative sputum and 


58% of the females, In the group (C+) which was positive by 


culture only, 59% of the males and 73% of tbe penal cs ee 


negative Sputum, Considering all positive cases together the 


results were 55 and 66% respectively. 


Cases with Strains initially Isoniazid-—resi stant: 


The percentage of "resistant" cases who obtained sputum 
conversion (Table XX.3) is only about half of that obtained by the 
cases who had Isoniazid-sensitive strains, and the percentage of 
patients who died or remained sputum—positive are about twice as 
high as obtained by the cases with Isoniazid-sensitive strains, 


There is no significant difference between males and females. 


Although the prognosis of patients with Isoni azid—resistant 
bacilli is clearly worse than that of cases who started with 
Isoniazid—sensitive bacilli, the present results are not quite as 
unfavourable as might have been expected. It may be recalled 
that the present investigation had a different aim from other 
investigations studying strittly different drug regimens, The 
patients living in the six 'treatment' towns were not prevented 
if they so wished from taking other drugs in addition to the 
Isoniazid-or Isoniazid and YAS issued by our treatment centres, 
The patients were at liberty to purchase themselves Streptomycin, 
PAS or other drugs. This may explain that the results of treat- 
ment in patients with Isoniazid-resistant strains are better 


than expected. 


Iscniazid—sensitivity of the bacilli isolated by culture at the 
end of one year; 


When considering 'both sexes! (regardless of initial 
Isoniazid-sensitivity) it will be seen from Table XXI that the 
cases remaining positive inspite of treatment are almost equally 
divided among those with Isoniazid-sensitive and Isoniazid= 
resistant bacilli, namely 18.4 and 15.4% respectively. This in 


itself is unusual if the results are compared with what is 
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drugs under supervision, Ordinarily, such cases who continue to 
have positive sputum will have only Isoniazid~resistant bacilli 


or the majority of them will have ISoniazid—reséstant bacilli. 


The high percentage of Isoniazid—sensitive strains seen here 
among the cases positive at 12 months is a direct measure of the 


irregular and inadequate treatment they had received. 


There is a difference in the proportion of Isoniazid— 
sensitive and Isoniazid-resistant strains among the cases initially 
positive by microscopy and those initially positive by culture 
only. The former showed one-third with sensitive and two-thirds 
with resistant bacilli as against three-fourths sensitive and 
one-fourth resistant among the latter, The difference is 
undoubtedly due to the fact that the cases with snutum positive 
by micrcsconpy were more advanced than the cases who were positive 
by culture only. The differences are statistically highly 


Significant. 


The patients who had Isoniazid-reistant strains to begin 
with and who continued to be sputum=pgpositive at the end of the year, 
were still Isoniazid-resistant in 96% while 4% were Isoniazid- 


sensitive, 


Comparison of treatment results in "INH-PAS" and "INH" Towns: 


It would already have been noted from the tables reviewed 
that the results among the patients in three towns listed first 
i.e. Kadiri, 2almaner and Kalahasti, were better than anong the 
patients in the other three towns: Rajampet, Chintamani and 
Tiruttani. The former had INH and PAS, the latter only INH, 

The mean results for the three towns in each group are shown 
in Table AAII which also gives the differences between the means, 
Considering first ‘both sexes' in the group initially positive 


by microscopy (M+), negative sputum Was obtained in 57% in the 
————— 
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the "INH-7AS" group against 37% only in the group which regcived 
only Isoniazid; the difference of 204 is statistically highly 
significant, In the groups positive by culture only, 6°% obtained 
negative sputum in the INH-cAS group as against 55% in the group 
who received only Isoniazid; the difference of 13% is also 
statistically highly significart. Considering males and females gow 
parately, both sexes on INH-PAS fared better than those on ING 
aries the difference was highly significant among the males but 


the females showed only significant differences when all the 


positive cases (M+ & C+) are considered together. 


Table XXIII shows the results according to the initial 
Isoniazid-sensitivity. Considering first the cases with I[soniazid-— 
senSitive bacilli, . the percentage who continued to be Isoniazid- 
sensitive until the end of the year was nearly the same whether 
they belonged to the microscopically positive group, to the 
culture-positive group or to ‘all positive', the differences 


being statistically insignificant, 


It is noteworthy that the percentages of Isconiazid-resistant 
bacilli at the end cf the year were about twice as high in the 
"THi™ treated group than in the"INH~iS" group. Consicering for o.Z. 
the 'all positive' group (M+ & C+), 10.2% in the INH-PAS group 
were resistant cases as cormared with 26.4% in the INS group, 
the difference being statistically highly significant. It is 
evident that the chance of developing resistant bacilli of 
patients who received two drugs was less than that among patients 
who received only one drug. Expressec in another way, the 


chances of developing Isoniazic~resistameewere nearly twice as 


high in the "INS" towns than in the "INH-2AS" towns, 


As for the cases with resistant bacilli initially, the 
difference between the two-drugs and one~lrug groups are not 


statistically significant although the latter does shew a hi-her 
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percentage of I[soniazid-resistant bacilli at the end of the year 


than the former. 


Treatment Result - if findings by the culture method were omitted: 


As has been pointed out several times, last time at the 
beginning of the present section, Tuberculosis Centres do not 
ordinarily have laboratories with culture facilities, In the 
treatment results presented above, both microscopy and cultures 
were used to determine whether the cases were Sputum poSitive or 
sputum negative at the end of the year. What would the results 
have been if the culture method had not been available for 


assessing the treatment results? 


Of the cases reported positive in Table XVIII, the 40,97 
in the group "M+" which showed positive sputum can be diviced into 
two: 27.6% which were positive by microscopy and 13,2% which were 
poSitive by culture, i.e. about two-thirds were positive by micro- 
scopy and one-third by culture, Of the other group, "C+", the 
32.2% sputum positive cases consisted of 13.4% who were poSitive 
by microscopy and 18.&% who were poSitive by culture only. If the 
cases which were poSitive by the culture method only are exclucec as 
they would have to be if the culture method had not been 
available, the trestment results would necessarily appear more 
favourable. For example, in group M+ the mean percentages for 
"died", "TB+" and "TB-" were 12,2, 40.9 and 47.0% respectively. 
Ignoring the cases found positive by culture the results would 
read 12.2, 27.6 and 60.2% resvectively. Similarly, in the croup 
which was positive initiaily by culture only (C+) the results 
(as shown in Table XVIII) were 6.2, 32.2 and 61,7% respectively. 
Without the culture cases the results would be 6,2, 13.4 and 80.5% 


respectively. 
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This seemingly paradoxical result is due to the fact that 
among the cases now shown as negative at year's end, there would 
be many who would have been positive by culture, had the culture 
method been available. Such cases would constitute about one-fifth 


of the microscopically negative cases, 


IX, FIVE YEARS' FOLLOWUP 


For the purpose cf the present follow-up study all cases 
in the 6 'Treatment' Towns were amalgamated excluding only those 
who had less than one year of observation, From the number of 
cases at risk at the beginning of each observation year, those who 
moved out of the town have been deducted; those who died have been 
deducted from the number at risk the following observation year, 
The cases who survived have been divided into two groups according 
to the result of the sputum examinations by microscopy and/or 
culture in the proportion found within each observation year assum— 
ing that those who were not examined bacteriologically would have 
had the same ratio of sputum positives and negatives as those 
who were examined, Graphs 7-11 show three zones of which the 
uppermost indicates the percentage of cases who died, the second — 
those who were Sputum=-negative and the third those who remained 


sputum—positive. The uppermost curve represents the survivors, 


Of 1449 cases (Graph 7 and Table XXIV) who had bacilli in 
the sputum either by microscopy or by culture and who either 
accepted the treatment from the clinics of the Research Unit or 
refused, 60% were alive and 40% had died five years later. At 
the end of the first year 15% had died, 50% had obtained negative 
sputum and 36% had still positive sputum, Of those who were alive 
(59.6%) at five years 18.2% or nearly 1/3rd still had positive 
sputum. The fact that as much as 60% had either died or continued 


to excrete bacilli indicates the unsatisfactory results obtained 


when viewed with the eyes not only of a clinician but especially 


of an epidemiolosist, 


The cases who accepted treatment have been analysed with 
regard to the initial extent of the disease as seen on the pre- 
treatment X-ray photograph, As seen from Graph 9 (Table XXV) the 
rate of survivors decreased as the extent of disease increased so 
that whereas 80% were alive at 5 years among those who had only 
very small lesions ('trivial' and 'slicht'), only 42% were alive 
of those who had far advanced disease ('extensive' and 'gross'), 

The old adage from the years when chemotherapy was not yet available 
that the prognosis was better the sooner the patients reported 


for treatment, is still valid. 


In Graph 9 (Appendix Table V), the cases treated have been 
divided accorcing tc age groups as well as according to the method 
of the initial sputum examination, The graphs on the left side 
correspond to the cases whoSe sputum was positive by microscopy 
and those on the right to those who were negative microscopically 
but positive by culture, As pointed out earlier the former group 
corresponds to the more advance cases and the latter to the less 
advanced, It is, therefore, not survrising that the percentages 
of survivors in the group 'poSitive by culture only' is higher 
than among those whose sputum was positive by microscopy. With 
regard to the influence of age the percentage of patients who had 
died at 5 years were highest at the age 45-54 and 55+¢ However, 
the high rate of deaths may correspond merely to the normal 
increase with age of the mortality by causes different from 


tuberculosis, 


The cases treated have been divided into those whose bacilli 
were senSitive to Isoniazid at the start of the treatment and 


those whose bacilli were resistant. Graph 10 (Table XXVI) shows 


at one year a marked difference between the two groups as the 
Isoniazid-sensitive group turned sputum—-negative in 58% as 

against 27 p only among the cases with Isoniazid-resistant bacilli. 
The differences became less apparent the subseguent years although 
the rate of survivors continued to be lower amng the initially 
Isoniazic resistant cases than among the cases initially Isoniazid- 
sensitive. itather paradoxically, the percentage of cases with 
positive sputum at the 4th and 5th year of observation were lower 
among those who were initially Isoniazid-—resistant than among 
those who were Isoniazid=-sensitive. This can be explained by 

the special effort made by the esearch Unit to offer treatment 
With second line drugs in hospital from the second or third year 
of observation as far as funds raised from charitable sources 

or from the patients themselves permitted, It was possible to 
obtain sputum conversion in about 40% of such cases who had 


persistently excreted Isoniazid-resistant bacilli. 


Lastly, Graph 11 (Table XXVII) presents a five years' 
follow-up of cases according to whether the sputum was negative 
or poSitive at the end of one year. There is a marked difference 
between the two groups. whereas the sputum—negative cases 
showed 62% survivors, of which 66% were still sputum-negative, 
of the other group which had positive sputum at the end of the 
first year, only 44% survived and of these again only 24% were 
sputum—negative. This underlines strikingly the prognostic 
advantage of obtaining negative sputum during the period of 


initial treatment, 
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X. MORTALITY 


At the 1959 Samie Survey 20-25% of the populations in the 
12 towns were emumerated; the remaining 75-20% of the populations 
in the 6 towns which were selected as "Treatment Towns" were 
enumeratec during 1960-€1, the two stages being combined to forn 
xrevalence Survey I, Surveys II and III in the $ 'Treatrent' 
towns were also preceded by a census of all the individuals 
resicing in the towns, The household was taken as the unit for 
census enumeration, Apart from the common data such as family 
name, house address an? religion, data regarding name, sex, 
relationship within the household, residential status ani ap-roxi-~ 
mate year of birth were obtained, and entered in the census files 
for each individual enumerated in the census. At the time of 
Surveys II anc ITI, the relevant files from the previous census 
were also consulted by the census clerks, If the families had 
continuec to stay in the same house as in the previous census 
there was no difficulty in obtaining the information about >ersons 
present in the previous survey but absent in the present survey. 
If the families had shifted the places of residence from one 
house to another within the town either in the same locality or 
in a different locality, they could still be traced. If they 
hac left the towns no further information could be obtained. 
Cf those who were present in the earlier census but not present 
in the next census, reasons such as death and emigration were 
noted down. The exigration rate ner year varied between 4 and 
6% and was nearly the same for the two semes. With resard to 
age, the emigration rates were found to be a little lower in the 
higher age groups i.e. from 45 years and above. The highest 
emigration rates were observed among females in the age group 


15 to 24 years. 
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Basic information about deaths due to all causes as well 
as to tuberculosis are given in Appendix Table VI. The averaze 
annual death rates per 1000 due to all causes are given in 
Table XAVIII. As menticned in our previous report (JFM 1960), 
it was not possible to obtain enough data tc determine the 
infantile mortality. Children who were born and died between two 
censuses were usually not recorded, The estimate of deaths in the 
age groups 0-14 are therefore minimum rates, The rate of death 
from all causes show considerable variation ranging from 12.3 in 


Kkajammet to 8.3 in Chintamani, a difference of about 33%. 


Deaths from tuberculosis per 100000 are shown in 
Table XXIX, Excluding deaths among children below 16 years; the 
overall death rates varied from 26 in Palmaner to 151 in Rajamet, 
a difference of more than five times. The rates of death anong 
males were particularly high at Kalahasti and Rajampet where 
deaths among males were estimated to be more than 200 per 100000, 
The death rates increased eSpecially amng males after the age 
of 45 years but these figures include also some deaths from other 
causes than tuberculosis, It is worth noting that tuberculosis 
in these two towns (Table XKX) continued to take a high toll 
among persons in the most active part of life i.e. at the ages 
24 to 44 where 1 in 4 or 1 in 5 of all deaths were caused by 
tuberculosis and that inspite of the availability of modern anti- 


tuberculosis drugs, 


The average rate of deaths from tuberculosis (Table XXx1) 
was 0.81 per 1000 for both sexes, 1.15 for males and 0.47 for 
females; this applies to the age groups from 15 years and upwardSe 
Although it was not possible to determine the exact cause of 
death among the paticnts who had had tuberculosis and these rates 


therefore will include deaths from other causes than tuberculosis, 
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it can be calculated that if the rates given here for deaths 

from all causes are applied to the populations of patients with 
tuberculosis they would at the most have caused an exaggeration of 
the tuberculosis death rates in the age groups 45-54 and 55+ by 
about 5%. Table XXXIgives the fiducial limits at the 95% level. 


It can be seen from this that the mortality from tuberculosis have 


been estimated within rather wide margins, 


XI. "POOL OF INFECTIOUS CASES" 


In order to study the effect on the community as a whole 
two approaches have been made: (i) To compare the prevalence of 
bacillary cases in the 6 towns at three points in time namely, 
by Surveys I, II and III which took place at the beginning, the 
middle and at the end of the investigation, and (ii) to study 
the prevalence year by year of cases proved to be infectious and 
to note whether there was any change due to the treatment prograume. 


The second approach will be discussed first. 


All patients known to have had bacillary pulmonary tuber- 
culosis or who still had it during any of the calendar years 
from 196C to 1968 have been entered in Appendix Table VII as 
"Cases on the Register". Cases who were removed from the comu- 
nity by death or by emigration were struck off the register the 
following year. All cases whether treated or net, should have 
had at least one bacteriological sputum examination each year, 
Those who were not examined bacterioclogically in a year were noted 


as "Not examined". 


The definition of cases entered as 'Sputum positive’ in a 
particular year required that they should have been positive 
either by microscopy or by culture, or both, at least once during 


that particular year, This stipulation does not exclude that 
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cases could have been examined many times during a particular 
year and have shown bacilli more often than once, The definition 
here given indicates that such a person at’ least once during the 
year was known to have excreted bacilli which could have trans-— 


mitted the disease to his or her contacts. 


The sputum positive cases have been divided into three 
categories designated A, Band C, Category A refers to patients 
diagnosed as bacillary cases for the first time in the particular 
calendar year. Catesory B includes patients diagnosed as bacillary 
cases during tne previous year, and Category C comprises patients 
who were diagnosed any time earlier than the previous year. As 
long as a patients once diagnosed aS a case of bacillary tubercu= 
losis continued to reside in the town, he or she would continve 
to appear on the Register, As such, any patient or ex—naticnt 
would continue to be carried forward from year to year and would 
be classified each year as being either "sputum positive", 
"sputua negative" or “not examined" according to the results of 


the sputum examinations in that particular year. 


In order to simplify the argumentation, bacillary cases in 
Category A have been called "New" cases and bacillary cases in 
in Categories B and C have been added together under the desic- 
nation MOld" cases, Although this group is a mix-up of cases 
with the illnesses of varying duration the great majority had onc 
thing in common, namely, that if their treatment had been 
effective they shoul¢c not have been there but apneared in the 


group designated "sputum negative". 
Results 


The diagrans shown in graph 12 illustrates well the compo- 
Sition of the cases on the Hegister with regard to the sputum 


results and the different categories since 1960 when Survey Ii 
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began till 1968 when Survey III was completed. The uppermost 
curve indicates the total number of cases (per 1000) on the 
Register. It starts with the cases diagnosed at the time of 
Survey I and increases from year to year mainly owing to the 
accumulation of the patients who turned sputum—negative and were 
keeping well. The second curve from above indicates the nunber of 
patients who were examined within each calendar year. The zone 
between the two curves indicates the vatients who were "Not 
examined", The following zone corresponds to cases whoSe sputun 
was found to be TB-nezative; the third curve — No.2 from below - 
corresponds to the total number of cases who had bacilli in the 
Sputum at least once in a particular calendar year, They are 
divided into two zones, the upper one representing the "old" and 
the lower one the "new" cases who were diagnosed for the first 

time in the particular year, i.e. Category 4. The prevalence rates 
of sputum positive cases among "new" and “old" cases as shown in 


Graph 12 are entered in Table XXXIV, 


Graph 12 shows in a striking manner the variation in 
prevalence of tuberculosis among the six "Treatment" towns. The 
highest prevalence was found in Kalahasti, Rajampet and Kadiri 
and the lowest in Palmaner, Chintarmani and Tiruttani. The three 
towns on the left side of the granvh correspond to the group of 
patients treated with Isoniazid and ~AS anc the three on the 
right side to the group who received only Isoniazid; therefore, 
the former contains two towns with a high and one with a low 
prevalence while the other group consists of one town with a 


high and two with a low prevalence, 


In all six towns the curves have two or three peaks, 
particularly the second curve from below showing cases whose 


Sputa were positive each calendar year. The peaks correspond to 
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the years when the surveys were done, Kadiri for instance, shows 
three peaks, namely in 1960, 1962 and 1965 corresponding to 
Surveys I, II and III. Kalahasti was exemined first time in 1961, 


second time in 1564 and lastly in 1968, 


The inter-relationship of Categories A, B and © is broucht 
out in Table Xdxil, It gives the average number of sputum positive 
cases per 1000 adults per year. In order to be able to calculate 
the rates, the populations present in each town each calendar year 
were estimated by interpolation from the census figures obtained 
at each survey. The rate per 1000 of all cases on the HKecister 
each year is given in Appendix Table VII, Table XXXII shows that 
in average 43% of the cases sputum positive each year were new 
cases diagnosed within the particular calendar year while 18) were 
diagnosed the previous year and 40% even earlier, Assuminz that 
ordinarily all cases who would respond to modern chemotherapy would 
become sputum negative within six months it follows that no case 
diagnosed earlier than the previous year Should excrete bacilli 
in the year under review; those who did so would either be cases 
who continued tc harbour bacilli inspite of their treatment or be 
relapse cases. Uf the cases diagnoSed. during the previous year, 
those detected as early as on January lst and re-examined as late 
as on December 31st of the nresent year would theoretically have 
an observation pericd of two years, while cases diagnosed on 
December 3lst the previous year would have had an observation 
period of only one day if the check-up examination took place on 
January lst in the calendar year under review. Assuming that the 
intake of new cases was equally distributed during the years and 
assuming also that no case would be positive after the end of 
the first six months of treatment, the cases in Category B should 


not contain more than 25% with bacilli in the sputum while 75% 
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Should be sputum-negative. Adding the 75% of Category B (viz. 13%) 
to the 40% in Category C, it is estimated that of all the patients 
having sositive sputum more than half (53%) must be attributed 


to failure of the treatment programme for one reason or another, 


The six diagrams in Graph 12 have been combined in Graph 13 
to show the means of observations (for both sexes) from all the 
Six towns, The lowermost zone represents Category A or "New" cases, 
while the zone just above it represents Categories Bt or "Old" 
cases, Table AXXTTI shows the distribution according to males 
and females, Among males, 60% belong to Categories B and C and 
amo ng females 52%, the difference being statistically significant 
(P< 0,02). 
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The sputum—nositive cases have also been divided according 
to the method of demonstrating the bacilli within the calendar 
years, Graph 14 shows the cases whose sputum was positive by 
microscopy and those positive by culture only. The curve represent 
the means of the observations in the 6 towns (see alsc Table XXIV 
"Total"), The high peak in 1964 coincides with Survey II and the 
introduction of the improved culture technique. It is noteworthy 
that almost half the cases (43%) would. have been missed had the 
culture method not been available. Dividing the twe groups into 
"new" and "old" cases, Graph 15 shows that the cases whose Sputum 
WaS positive by microscopy initially contained a preponderance 
of old cases, namely, in average 61% "old" and 39% "new" cases, 

The cases which were negative by microscopy but positive by culture 
are seen in the upper half of Graph 15; the two groups were almost 
equally divided, "New" cases found in 49% and "Old" cases in 51%. 
It can also be seen from the graph that among the cases positive 
by microscopy there appears to be from 1960 (or 1961) till 1969 


tl ® 
a decrease of "new cases but an increase of the "ola" cases, 
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Table ZAXV shows the general means of bacillary cases 

(per 1000 adults) in the six towns each year from 1960 and 1966 
acoordi ng to "new" and "old" cases as well as according to the 
method of Sputum examination. Regression analysis showed a signi- 
ficant downward trend (b = ~0.17°/co) anong the 'new' cases positive 
by mi croscopy and a Significent upward trend among the corresponding 
fold' cases (b = 0.17 ° Joo). The regression coefficient of the 

two curves relating to the cases nositive by culture only were 


not SstatiSticaily significant. 


It 18 possible that an artificial element may have contri- 
buted to the significant trends noted by the regression analysis. 
The initial prevalence in 1960 was unusually high owing to the 
cases detected during Survey I, and the curve for the "old" cases 
was initially very low due to the treatment programmes beginning 
in that year so that the accummulation of 'old' cases could only 
take place during the following year or two, Even though it may 
not be possible for these reasons to attach much importance to 
the statistically significant regresSions mentioned, the findings 
are important because they demonstrate that opposing trends can be 
operating Simultaneously within the same commnity. Reverting to 
Graph 13, it will be seen that even if the fincings in 1960 are 
disregarded there appears to be a downward trend in the rate of 
*new' cases as against an increase of the 'old' cases; therefore, 
the ratio of ‘old' cases to 'new' eases tends to increase during 


the observation period. 


As shown in Table XXXV the rates of "all positives" in the 
"old" (B+C) group (the ‘Zone: marked "sputum positives" in Graph 13) 
imreased significantly, the correlation coefficient being 0,34 


(P less than 0.05), 
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Isoniazid Sensitivity 


Just as a case with only one positive sputum examination 
during a particular calendar year was defined as a positive case 
inspite of perhaps many negative sputum examinations earlier or 
later during the saze year, an Isoniazid-resistant case in the 
"Pool of infectious cases" indicates that Isoniazid-resi stant 
bacilli were demonstrated at least once during the year. It follovs 
that it could happen that under Category A -— the 'new' cases - 

Some patients admitted with Isoniazid-sensitive bacilli could have 
developed Isoniazid-resistance before the year was out. For this 
reason, the rates of Isoniazid-resistant cases under Category A 

de not represent the true incidence of vrimary INH-resistance among 


newly admitted cases, 


The annual mean rates in each town of Isoniazid—sensitive (S) 
and Isoniazid-resistant (ii) cases in Categories A and BH aceording 
to method of sputum examination are given in Table XXXVI. The 
means of the 6 towns are shown in the last row of the table and 
the findings are further analysed in Table XXXVII. Setting the 
total rates (Table XXXVII) equal to 100% the Iscniazid-resistant 
cases represented 30% of all the cases, They were mainly found 
among 'old' cases (Categories B+C), namely in 51.8% while the 
‘new' cases (Category A) showed only 20.9% resistant cases. Sub- 
dividing the 'old' cases (Category BHC} into those positive by 
microscopy anc those positive by culture only, the former (H+) 
contained 61% and the latter (C+) 37% resistant cases, Of the 
total of 2.45 resistant cases per 1000 (corresponding to the 30.4% 
mentioned earlier), 0.58 or one-fourth (23.74) were found anong 
the 'new' cases am! 1.87 or three-fourths (76.3%) ameang the 'old' 
cases, Among tho latter 1.35°/oo, or more than half (61%), were 


‘found among the microscopically positive cases brought forward 
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from the previous year, It seems undeniable that the presence of 
such a high proportion of Isoniazid-resistant cases among the 
drug—failure cases presents a formidable problem whether the ques-— 
tion is What further treatment to give them or what to do about 


the high risk in the community of infection with resistant bacilli. 


One-druz vs. two-crugs' Towns: 


A comparison of the findings in the three towns where the 
treatment consisted of Isoniazid only and the three towns where it 
was Isoniazid and PAS are given in Table XXXVIII. The total rates 
of sputum—positive cases are greater in the INH-2AS towns than in 
the INH-towns, This is because the INH-PAS group contains two 
towns with high and one town with low prevalence whereas the IN= 
group contains one town with high and two with low prevalence. 
Consicering the 'new' and the 'old' cases, Table XXXVIII shows 
that in both, the INH towns showed a higher percentage of INE 
resistant cases than the INH-PAS towns, It is particularly strik- 
ing among the 'old' cases which in the INS—PAS towns consisted of 
43% INB-resistant cases against as much as 59% in the INH towne! 
The differences between the two treatment groups are statistically 
significant ("New", P<0,02, and "Old", P< 0.01). The differences 


are borne out very clearly in Graph 17. 


The conclusion is that treatment with Isoniazid only had 
produced a significantly higher proportion of Isoniazid—resistant 
cases, particularly in the group of ."0ld" cases, than the 


treatment with ING-LAS, 
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ATI .THRLG PREVALENCE SURVEYS 


The six 'Treatment' towns were examined three times: 
Survey I in 1960-61, Survey II in 1962-64 and Survey III in 
1965-68. fA detailed time-table is given in Anpendix Table X, The 
average interval between the surveys were 29 months from Survey [ 
to Survey II and 50 months from Survey II to Survey III; altogether 
from Survey I to Survey III, the average interval was 80 months. 
The time—table does not include the Sample Survey done in 1959 
but covers the period spent on examining the remaining 75-80% 
blocks of the & 'Treatment' towns not covered in 1959, However, 
in the Tables showing the results of the three surveys, the 
results obtained in the sample blocks are include under Survey I. 
The 6 'Control' Towns were examined during Survey III together 


with the 6 'Treatment' Towns. 


Table AAATX gives a summary of the work done at the three 
Surveys, The term 'persons eligible' stands for adults aged 
15 years and above. Children below 15 years accountfoer the cdiZfe- 
rence between the total population and the nersons eligible. The 
average attendance rates at the X-ray examinations at the three 
surveys were 88.3, 0.3 and 82.5% respectively. The corresponding 
rates for the examination of cases selected for sputum exanmina- 
tions were 84,5, 88.5 and 88.1%. The increase from survey to 
survey in total population and number of eligible persons reflects 
the population growth. As for the 'control' towns examined at 
Survey III, the coverage by X=ray and bacteriological examinations 


were 85.0 anc 93.1% respectively. 
Basic Data: 


Appendix Table XI presents in detail the findings at the 


three surveys for each sex and age groups, the number of nersons 
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eligible, the number examined by X-ray, and among these the number 
of persons who on account of their X-ray findings as determined 

by two independent readers were selected for bacteriological 
examinations. Then follows the number whose sputum were examined 
and, finally, the number who were found to excrete tubercle 
bacilli as demonstrated either by microscopy (M+) or if the mcro- 


scopic examinations were negative by culture (C+). 


Prevalence tiates: 


Appendix Table XII gives the rates of cases with bacillary 
tuberculosis per 1000 persons X-rayed per sex and age group. 
Assuming that the reasons for incomplete coverage at the time of 
the sputun examinations were unconnected with tuberculosis, an 
adjustment has been mde giving an estimate of cases which ould 
have been detected if all persons selected for sputum examinations 
had been examined, Sinilarly, in estimating the prevalence of 
the bacillary cases for all males and females in each town an 
adjustment has been made for incomplete coverage at the time of 
the X-ray examination. These adjustments have been taken into 
consideration when eStimating the variance for the observations 


at each survey based upon the sex and age group. 


As the main purpose ef the Investigation was to compare 
the results obtained in the six towns in which home treatment was 
offered to the cases of bacillary tuberculosis, with the six 
comparable towns in which no clinics were set up or any Special 
treatment offered, and since the former group i.e. the ‘Treatment’ 
group itself was divided into 06 groups of three towns each 


where the treatment consisted of two drugs in one group and of 


one drug only in the other group, the basic comparisons have been 
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between the mean prevalence rates obtained from survey to survey 
in the different groups concerned. By applying this principle 
the towns have been given equal weightage although they differed 
in size of populations. Had the analysis been based on simple 
Summation the larger towns or those with high prevalence of 
tuberculosis would have unduly dominated over the smaller towns 


or those with low prevalence, 


Ubservations: 


Ap-endix Table XII gives the prevalence rates of bacillary 
tuberculosis according to sex and age. The same are shown in 
Graph 18 which covers Survey I and II, and Graph 19 which shows 
the findings at Survey III in the 6 'Treatment' and the 6 
‘Control’ towns. In the two set of graphs the towns have been 
arranged according to the degree of prevalence starting from 
above with the towns with high prevalence and ending below with 


those with low prevalence. 


There is a marked uniformity in the results obtained fron 
survey to survey. Not only do the towns keep their rank according 
to prevalence but also the Shape of the curves are remarkably 


consistent from survey to survey. 


Two main observations stand out »rominently: The great 
difference in prevalence between males and females and the high © 
rates of tuberculosis among elderly males, Considering the ratio 
of males to females, the mean percentage distribution for the 
12 towns at Survey III was 76.3% males and 23.7% females giving 
a ratio M/F of 3.2/1. This represents the general picture, 

There were however exceptions, e.g. in Chintamani, the females 
were at Survey I in preponderance, namely 57% as against 43% 
males; at Survey II the opposite was observed, namely 58% males 


and 42% females, and at Survey III the findings were 71% males 


and 29% females, which is more in keeping with the general obser- 
vations. However, in Nagari at Survey III, the prevalence rates 
were 18,4 in males and 2.3 per 1000 in females i.e. 89% males 

for 11% females, or a ratio of 8/1. As for exceptionally high 
rates of prevalence it will be noted that in Kalahasti at Survey l, 


males in the age group 55+ showed a prevalence of over 40 per 1000, 
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or 1 person in 25, Similar rates were found in Rajampet at 


t 


Survey II and in Yuttur at Survey III in the age group "45-54", 
However, the number of persons in the community reaching the age 
of 50 to 60 may not be high, so an estimate has been made of the 
distribution cf males and female cases in the community taking the 
average of the 12 towns examined at Survey IfiI, as shown in 


Table AL—&. 


Table XL-—A 


Mean Listribution in per cent of bacillary 
cases in the 12 EFowns at Survey III according = 
tc Sex and Age, 


£ze Males Fenales katio 
(Years) q, g M:F 
25— 16.5 5.5 Set 1 
45— 15.9 229 See El 
55+ 16.8 Set 4.9: ] 
Total 17.6 226% geo 2-1 


Uf every 100 bacillary cases, 77.6 were males and 22,4 -° 
females, giving a ratio M/F of 3.5/1. Half of the bacillary cases 
(54%) were found among males in the age group from 35 and uw owards. 
Even one-third (33%) were found among males in the age group 45 
and above. The ratic M/F was 1.5/1 in the age group 15-24, 

‘thereafter increasing steadily through 3:1] to 5.5:1 in the age 


group 45-54. 


To sum up: The main sources of infection in the cormnity 
is dominated by the male patients and among these again by males 


aged 35 and above. 


Mean changes in prevalence between surveys in the 6 'Treatement' 


The total prevalence rates for males and females at 
Surveys I, Ii & III are shown in Appendix Table AI have been 
summarized in Table XL. As an example, in Kadiri the prevalcnce 
rates for males at the three surveys were 16.9, 10,2 and 15.5 per 
1CCC males respectively; for females 5,9, 5.1 and 6.1 per 1000 
females respectively, These findings have been carried over to 
Table XLI with the difference that whereas the prevalence rates 
were hitherto expressed as cases per 1000 adult males or females, 
they have been recalculated and are now expressed aS cases per 
1000 adult males and females; therefore, in Kadiri the rates for 
males at the threé surveys are now presented as 6.60, 5,22 anc 
7.96 respectively; for females: 2.89, 2.47 and 2,95, The rates 
for "both sexes" are found by addition, namely: 11.49, 7.69 anc 
10.91 respectively. It may be noted that the rates are about 


half the former, 


The comparisons between the Surveys are based upon the means 
of the observations in the six towns, For instance, in Survey I 
(Table XLI) the means for males positive by microscopy was 4.936 
while at Survey II, it was 3.77 and again at Survey Iil 3.67. 
The difference between the results of the first and the second, 
and the first anc the third survey are shove in Table XLII which 
also gives the P values of the differences. In the present 
example the difference between Survey I and Survey lI of males 
with sputum positive by microscopy was 1.16, It was statisti- 


cally insignificant as the P value was only 0.1Q¢ against 
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this the difference between Survey I and Survey III viz. 1.26 had 
a P value of 9.05, indicating a significant decrease from Survey I 


to Survey III. 


The main results of the three srevalence surveys are shown 
in Table ALII. Considering first the cases whose sputum exanina- 
tions were poSitive by microscopy, there is a decrease in prevalence 
from Survey I to Survey II and esnecially from Survey I to Survey III. 
This applies to malcs as well as females and also to 'both sexes’, 
Considering the latter - ‘both sexes' - there was a significant 
decrease among the cases whose sputum was positive by microscopy 
(i+), from 6.84 at Survey I to 5.02 at Survey II and to 4.79 at 
Survey III, Tfurning to the cases whose sputum was positive by 
culture only (C+) there was for males as well as for females an 
increase in prevalence fro: Survey I to Survey II and from Survey I to 
Survey III, Considering 'both sexes', it rose from 2.61 at Survey I 
to 4.92 per 1000 at Survey TII. This increase of 2.31. /oo was 
almost significant at the 54 level, the P value being C.06. As the 
rates among the cases peneeeee by microscopy showed a decrease and 
the cases poSitive by culture only an increase, it is not surprising 


that when added together they offset each other so the total results 


Show no important changes from aurvey to survey. 


Phe decrease in prevalence from Survey I to Surveys II or III 
of the cases positive by microscopy is considered to be a real 
decrease which is net explainable merely by changes in the technique, 
Un the other hand, the increase in the prevalence among the cases 
whese sputum examinations were negative by microscopy but positive 
by culture is considered to be due to the improvement in the 
bacteriological technique which took place in 1964 when the hono- 
genizing agent used at the time of setting up primary cultures 


was changed from 6/ sulphuric acid to 4% sodium hydroxide, 


ares 
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Commarison between mean prevalence rates in the three "{INH->?AS 
towns and the three "INS" towns: 


m m 


The resyujts are giwen in Table XLIII. Part A of the Table 
refers to the 3 towns where the treatment consisted of Isoniazic 
and «AS, nanely Kadiri, Palmaner and “alahasti, and Part 3 to the 
towns where the treatment consisted of Isoniazid only, namely 
Rajaapet, Chintamani and Tiruttani. In the "INH-PAS" group, the 
cases with sputum positive by microscopy Show among the males 4 
statistically significant decrease from Survey I to Survey II and 
anong females from Survey I to Survey III, The cases which were 
positive by culture only, showed an increase from Survey I to 
Survey II or Survey III but the difference among males or females 
de not reach significant levels, However, when both sexes are 
taken together, the cases microscopically positive showed a highly 
significant decrease from Survey I to Survey II (P<0.01) and an 
almost significant decrease between Survey I and Survey IilI 
(P = 0.09). With regard Fe the cases positive by culture only, 
there Was an increase from 2.75 at Survey I to 4.62 at Survey III 
which is almost significant (F = 0.06). Turning to the INH.towns, 
the trend observed among the Two-—drugs: towns were also noted arong 
them but none of the changes reached statistical significance 


levels, 


The changes from Survey to Survey observed in the "INS-74S" 
towns have been compared with the corresponding changes observed 
in the "INI" towns but in none were the differences statistically 


significant. 


Isoniazid Sensitivity (Tables XLIV-XLVI and Appendix Table 
XIII and XIV): 


All cultures isolated were as a matter of routine exanined 
for drug sensitivity towards Isoniazid, Streptomycin and YAS, 
In this report only the results of Isoniazid sensitivity tests 


are presented, The distribution of Isoniazid-sensitive and 


re 
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resistant strains in the 12 towns according to survey, sex and 
method of demonstrating the bacilli is shown in Appendix Table ZIIiT, 
In a few cases cultures were obtained but drug sensitivity tests 
were missing or the tests not done. Assuming that these cases 
would have shown the same ratio of sensitive to resistant cases 

as found among those fcr which the results are available, the 
prevalence rates have been worked out and are shown in Table XLIY, 
The mean of the prevalences of the six towns according to sex enc 
method of demonstrating the bacilli are also found in Table ALIV 
and summarized in Table XLV which alSo gives the changes between 


Surveys. 


Part A of Table XLV deals with cases with Iscniazid— 
sensitive strains. In the males whoSe sputa were positive by 
microscony there were significant decreases from*4.21 at Survey © 

to 2,20 per 1000 at Survey II and 2,52 at Survey III. The cases 
where sputum was positive by culture only, the increase in the 
prevalence rates from Survey I to Survey II or Survey Lil pre- 
viously seen was observed again but the differences were not 
statistically significant. The Same was also seen among the females 
but here too the differences were not significant, However, 
considering 'bcoth sexes', the eases with sputum positive by 
microscopy showed highly significant decreases from Survey I to 


Survey II and Survey III, 


Part B of Table XLV deals with cases with Isoniazid— 
resistant strains, Wherdae the previous comparisons among cases 
whose sputa were positive by microscopy showed a decrease in 
prevalence from Survey I to Survey II and Survey III, the present 
commarisons show among males an increase from Survey Ii to 
Survey II and also in most cases, from Survey I to Survey III. * 


However, in none were the changes statistically significant. ‘ith 
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regard to the cases positive only by culture, there was an increase 
from Survey I to the other surveys, and in case of females there 
waS a significant increase from 0,06 at Survey I to 0.47 per 1000 
at Survey II, Considering the positive cases irrespective of 

he 
method of diagnosis, there were statistically significant increases 


from Survey I to Survey II, in females from 0.67 to 1.14 and in 


‘both sexes’ from 1,58 to 3,33 per 1009, 


the Treatment Programme and the Changes in Prevalence: 


Comparing the results of the three prevalence surveys 
conducted in the 6 'Treatment' towns, it was found that even thouch 
the total prevalence of bacillary tuberculosis showed no essentica) 
change from Survey to Survey, the study of special factors such as 
the method of demonstrating tuberele bacilli in the sputum either 
by microscopy or by culture, or the division of the material into 
Isoniazid-sensitive and Isoniazid-resistant cases, did reveal 
further changes in the prevalence of the more advanced tyne of 
cases (M+) as compared with the less advanced (C+), and Isoniazic- 
Sensitive cases as compared with Isoniazid-resistant cases, The 
question arises to which extent could the active treatment programe 
in the 6 'Treament' towns started at the time of Survey I have 
been responsible fer the changes and how much could be due to 
other causes? In order better to understand the currents ar cross 
currents which could have been set in motion by the active treat— 
ment programme the significance of the observations described in 
the preceding paragraphs have been giarised in Table XLVI. 

This table summarizes in a more lucid way the main changes 
observed, #qualling the cbservations at Survey I with 100% the 
corresponding prevalences at Survey II and Survey III are shown 
aS percentages of the rates ef Survey I. The table allows the 


study of three factors: 
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(i) Considering the possible role of males versus females, 

Table XLVI shows that whether the changes from Survey I to Survey [if 
or from I to III lead to an increase or a decrease the changes are 
nearly the sane for males or females, It is, therefore, justified 
to confine the following considerations to 'both sexes' only. 

(ii) The material in Table XLVI has been sub-divided into three 
groups, namely according to the method of sputum examination: 

(a) Cases whose sputum was positive by microscopy (M+), (b) eases . 
negative by microscopy but positive by culture (C+) and (c) all 
positive cases regardless of method of diagnosis. (iii) Lastly, 
the material has been divided into three groups according te drug 
sensitivity, viz., (a) ignoring the Isoniazid sensitivity of the 
bacilli, (b) cases with Isoniazid-sensitive bacilli and (c) cases 


with [soniazid-resistant bacilli. 


Table ZLVI A - both sexes - deals first with the group of 
cases positive by microscopy (M+), The prevalences at Survey Ir 
and Survey III were only 73 and 70% of that found at Survey I. 
This decrease which is statistically significant, is not likely to 
be due to technical reasons but may be due to the effect of the 
active treatment programe, With regard to the group (2) which 
deals with the cases which were positive by culture only (C+) there 
is at Survey II an increase by 59% and at Survey III by 89% over 
the prevalence at Survey I, This increase is undoubtedly due to 
the improvement in culture technique which took place mid-way 
during Survey II sc that of the 6 towns surveyed only the last 
two or three benefited from the improvedtechnique, As it can be 
assumed that the treatment programme must also have affected this 
group it seems reasonable to assume that without the inmprovenent 
in culture technique the rates at Survey II and Survey III woulc 
have been lower. Subgroup (3) is the sum of (1) & (2). It is 


clearly seen that the decrease in per cent observed in group (1) is 
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offset by the increase in group (2) so that the percentages 
observed at Surveys II and III do not differ substantially fron 
that of Survey I. If drug sensitivity tests had not been carricd 
out, these results would have been regarded as the final in the 
investigation an’ the impact of the treatment programme would at 
best have been estimated as a 30% decrease from Survey I to 
Survey III in group (t+). However, owing to the drug Sensitivity 


stucies the results are different, 


Group B which deals with cases with INS—sensitive-strains 
the cases microscopically positive (il+) shows a rmch lower pre= 
valence at Survey II and Survey III than was seen above under 
Group A. The group 'both sexes' shows a dron of 50% at Survey II 
and 40% at Survey IiI since Survey I. The corresponding decreases 
in Group A above were only 27 and 30%. As for 'males' in the 
"M+! group the percentage of INH—-sensitive cases at Survey II was 
52% but 76% in A(1) and with regard to 'females' with INH-sensitive 
strains showed only 45% as against 65% in group A(1). Turning to 
the cases in the 'C+' group, there is an increase of 31% fron 
Survey I to Survey II and of 69% from Survey I to Survey III; it 
compares with 59 and 89% increases respectively in group A above. 
Incase of group 3B (3) "all positives", the rates for 'both sexes' 
at Survey II was 74% and at Survey III 92% of the rates at 


Survey I. 


It is very clear that the changes from Survey I to Survey 
II and from Survey I to Survey ITI are quite different when deal- 
ing with cases having Isoniazid-sensitive strains as when no 
attention is paid to the Isoniazid sensitivity. The reason for 
the lower prevalences among INiH-sensitive cases in section 3 
than in section A of Table XLVI is clearly the omission of the 


Isoniazid—-resistant cases from the total positives. Turning now 
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to Group C — the cases with INH-resistant strains - there is in 
group M+ (' both sexes') an increase of 69% at Survey II since 
Survey I. In group C+ the males show at Survey II a three times! 
increase of IN=-resistant cases and the females an increase of 
nearly © times, while 'both sexes' show a four times' increase, 
Although it was stated earlier that the increases of 59 and &9/ 
from Survey I to Surveys II & III observed in A(2) was due to the 
improved culture technique it can now be seen that this cannot be 
the only reason; part of the increase was due to the inclusion of 
Isoniazid-resistant cases which had emerged between Survey I and 


Surveys II & III. 


By the Same argument it can be reasoned that had it not 
been for the development of INH-resistant cases, the results of 
73% and 70% at Survey II and Survey III observed in A(1) would 


have been considerably lower, 
The Six 'Control' Towns: 


In pursuance of the original 'Design of Experiment', 6 of 
the 12 towns examined by Sample Survey 1959 were set aside as 
'Contrel' towns to the 6 'Treatment' towns, When Survey III 
was carried cut in 1965, the 'Control' towns were included in the 
Survey. So altogether12 towns were examined between 1965 and 
i968. In the Tables civing the results of Survey III the find- 
ings in the 6 'Control' towns have also been incaxpevehed. In 
Table ALI the prevalence rates in each of the 'Control' towns 
have been given with regard to sex and method of bacteriological 
examination. The mean prevalences in the 'Treatment' towns and 
the 'Control' towns have been shown in juxtaposition in Table XLVII. 
It includes also the cifferences between the means of the two 
groups and their standard errors, The results are remarkably 


alike and none of the differences are statistically significant. 
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With regard to Isoniazid-sesntivie and Isoniazid-resi stant 
Strains, Table XLIV lists the rates for males and females accord- 
ing to the method of sputum examinations. It includes also the 
findings at Survey Iii in the 6 'Control' towns, The mean 
observations in the two greups of towns have been carried over to 
Table ALVIII which compares the results in the two groups under 
the headings 'Isoniazid-sensitive strains' and 'Isoniazid-resistant 
strains', The results are very Similar, and none of the differences 
between the means in the two groups are big enough to reach levels 


of statistical significance, 


The conclusion is, therefore, that the prevalence of 
tuberculosis observed in the six 'Treatment' towns at the time of 
Survey [II is very sinilar to that of the 6 'Control' towns, The 
fairness of the criginal allocation of the 12 towns in 1960 into 
two comparable groups based upon the 1959 Sample Survey has been 
eaply verified by the results obtained 5 to 8 years later by the 
full survey now covering the whole adult populations, The 
Similarity between the two groups is so great that it has not 
been possible by a detailed analysis tc find a single point which 
could convincingly point to an effect of the active treatment 


programme carried out in the one group but not in the other, 


Chanzes in prevalence between the 1959 Samnle Survey and 


Survey III in 1965-68; 


The six towns which became 'Control' towns were examines 
together with the six 'Treatment' towns in 1959. This was done 
prejiminary to the allocation of the 12 towns to the 2 grouns. 

It is, therefore, possible to compare the 1959 prevalence results 
based upon 20-25% samples of the town populations with the 
results obtained at the full survey carried out at the time of 


Survey IIIT, The changes in the prevalence from 1959 to 19€5-S8 in 
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each of the 12 towns as observed in 'Both sexes' are given in 
Ap pendix Table ZV. Here too the material has been subdivided 
according to the method of soutum examinations, The weighted =can 
change observed in the six 'Treatnent’ towns in the group of cases 
positive by nicroscony was 1.1198 per 1000 (males and fenales),. 


m 


ihe corresponding mean chenge for the six 'Control' towns was 


1.375, The difference between these two was —0,257 with a 

variance of the differeme of 9.454, The difference is insiznifi- 
cant, The sane applies to the difference between the weighted mean 
changes observed in the groups comprising the cases which were 
positive by culture only; it also anplies to the difference 


between the 'Treatuent' and 'Control' towns when all the vositive 
Dp 


Cases were considered together (P >0.26). 


Cormarison of the mean nrevalence of the 12 towns at the Samle 


Survey in 1959 with the mean prevalence obtained at Survey Til 


196568: 


The result of this analysis is vresented in two ways. 
Appendix Table ZVI gives the mean prevalences at the two surveys 
for males and females respectively as well as for both sexes 
acoorging te the method of sputum examinations, Besides this, the 
results are presented in graphical form as a series of correlation 
ciazgrams. in Graph 20 the two uppermost diagranus indicate the ~ 
cases whoSe Sputum Was positive by microscopy, the middle the 
cases positive by culture only and tie lowermost all the cases 
whether positive by microscopy or by culture, The three diagrams 
to the left represent the males and the other three the females, 
The diagrams bear out strikingly the modest role played by the 
females as against the almost domineering role of the males, The 
distribution of town prevalence rates among the females show no 
correlation between the two survey results in any of the three 


diagrams, Turning to the males in the topmost diagram (oases 
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positive by microscopy) 7 of the 12 town prevalences are situated 
in the right triangle below the diagonal; the diagonal itself 
indicates towns having the same prevalence at both surveys. 
Appendix Table AVI shows that the decrease among males in mean 
prevalence from the first to the last Survey was not significant 
(> =0.2). The middle diagram which shows the town prevalences 
based upon the males cases negative by micrcscopy but pnoSsitive 

by culture, 9 points are found in the left upver triangle, nanely 
3 ‘Treatment’ towns and all 6 'Contro}' tcwns. It indicates that 
the prevalence had increased between the Surveys, and this chance 
(Appendix Table XVI) was highly significant (P = 9.01), The 
distribution of the town prevalences in tke lowermost diagram points 
to a strong positive correlation {(r = 6.84); the position of 

& towns to the left of the diagonal suggests a modest increase in 


mean prevalence but this was not statistically significant. 


The three diagrams depicted in Graph 21 illustrates the 
positions when the data for males anc females were amalgamated 
i.e, ‘both sexes'., In the group positive by microscopy, 8 pcints, 

4 'treatnent' and 4 'control' towns, are found below the diagonal 
indicating a cecrease in the Mean Prevalence; as shown in Anpencix 
Table ZVI this decrease of 1.24°/oo was almost significant (P = 0.07), 
The niddle diagram shows the prevalences in the group positive by 
culture only. Here 10 noints, 4 'treatment' and all 6 ‘control' 

towns, are lying above the diagonal. This corresponds to an 
increase of 1.73 in mean prevalence which is statistically signi- 
ficant (P = 0.04). The lowermost diagram relates to all cases 
regardless of methoc of sputum examinations, The 12 points are 
very close to the diagonal thereby indicating that the mean 
prevalence showed a lsight increase but this was statistically 


insignificant. 


< om oy 
RP ee. oS re 
2S RO eee a 


ve 
a 


iat 


XIII. 


oo te 


It is interesting that there is such a marked agreenent 
between the findings at the Sample Survey in 1959 and Survey III 
done in 1965-68 (r=0.855; p = 0.001). It underlines the value of a 
sdue be hibver in ascertaining the level cf tuberculosis prevalences 
in Selected communities, As the 1959 Sample Survey of the 12 towns 
Was Carried out in the course of six months only by means of two 
mobile X-ray units, each with its own trained staff, such sample 
surveys provide a valuable tool in assessing the size of the 
tucerculosis problem and in indicating which sectors of the popu- 
lations present the greatest risk of tuberculosis, This tyne of 
information will be helpful either in setting up treatment facili- 
ties or in identifying areas which offer the greatest risk of 
exposure to infection. It is also worth noting that the observations 
made at the Sample Survey with regard to the ranking of the i2 


towns were still valid 6-9 years later, 


fhe prevalence of bacillary tuberculosis estimated by means of 


Surveys I, II & III comared with the estimate of sputum positive 
cases according tc the Register ('Pool of infectious cases' 


A comparison has been made between the mean prevalence of 
bacillary tuberculosis as found by the three surveys carried out in 
the 6S treatment towns between 1960 and 1968 and the annual 'period 
prevalences' described in the section on 'pocol of infectious cases', 
With regard tc the three surveys, the mean prevalence per town was 
founc by fitting a regression line to three survey prevalences and 
devarniaiee the mean value at the midnoint in time, i.e. between 
19€0-1968, and similarly finding the mean rate of proved bacillary 
cases per calendar vear on the Register or the 'pocl of infectious 
cases’ at same point in time. The results are entered in Table XLIX. 
The comparisons have been done with regard to cases whose sputun 
was positive by microscopy as well as with those whose sputun was 
positive by culture only, and also with regard to ‘all positive' 


cases, 


oo Io = 
There is a remarkably high correlation between the two types 
of independent estimates, The correlation coefficients in the 


3 sets of comparisons were 0,97, 0.91 and 0.95 respectively, - 


all statistically highly significant. 


Although the two methods of determining the prevalences ~ 
the survey method and the follow-up method of known cases — differ 
much from each other with regard to basic principles and the time 
factor, yet the comparisons give a fairly good idea of the extent 
to which the Centre (the Research Unit) had knowledge of the bacil- 
lary cases exiSting in the cormunity. From the ratios (S/?)} of 
survey prevalences to 'pool prevalences' in Table XLIX it is seen 
that the survey prevalences were in average about 50% higher than 
the prevalences estimated on basis of the annual Registers, or in 
other words: the latter includes only about 2/3 of the cases 
detected by the X-ray surveys; so for oven one known case there 
would be another unknown case at large in the community; this apnlie 
equally to cases with sputum microscopically positive and cases 
positive by culture only. 

It is evident that the limited or partial coverage of thé 
active case finding and treatment prograrme revealed by this analysi: 


reduces its impact on the prevalence of tuberculosis in the comuzinit; 


XIV. TUBGSCULIN SAMPLE SURVEY 1966-69. 


In 1964 a special Investigation was undertaken by the 
Madananalle Tuberculosis Research Unit to study the role of nyco- 
bacteria of different types in producing skin sensitivity and 
disease in man, As part of this Investigation a Tuberculin 
Sample Survey was carried out in the 12 towns which formed the 
basis for the present Investigation. The block size was fixed at 


00 households and as the average Size of an Indian family is 


5.0-5.5, there were about 250 persons per block. 


*) The Study was supported by a grant from the US PL 480 Funds 
and carried out in cooperation with Tuberculosis Research 
«ro i , 
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Excluding persons who had died, moved out, were out of 
Station or disabled, and excluding children below the age of two 
years, the number of perscns to be testod (Table L) varied from 
‘ ne ‘ **) 

500 to 1800 (in Kalahasti 2400 ). The coverage ranged from 
52 to 91% with a mean of 72%. The tests were carried out by a 
trained health visitor who gave the injeeticns as well as read 
the tests, Injections were given on the first three days of 
the week and the readings done the last three. The reactions 
were therefore normally read at 72 and sometimes at 96 hours, 
The tests were given in the homes. It took about six wecke to 


complete the testing in a town, 


2 


The Mantoux Tests were carried out with two ¥-D antigens 

namely Standard Tuberculin or #®2D-S and P2U-G, an antigen 
derived from the scotochromogenic strain "Gause", The P°D antigens 
were nrepared and delivered in readymade solutions at the 
Tuberculosis Kesearck Laboratory, Chamblee, Georgia, by the 
Tuberculosis xesearch Program, Communicable Diseases Centre, 
Washington, They were kent in a refrigerator until used. The 
ampoules were issued to the health visitor under code numbers 
so that she would not know what product she was testing. 
Decoding at headquarters was done after the completion of each 
town. Doses of 2-b-S corresponded to 5 Tuberculin Units 
(without addition of Tween 80), The dose of YYD-G was adjusted 
so that the nitrogen content of the two products was the same, 
The two tests were given in random order on the volar aspect 

of either forearm according to plans prepared in the M.T.#.U. 
Statistical Department. The size of the reactions to the 


Mantoux tests was indicated by measuring the cross diameter 


**) In Kalahasti the sample included 15 blocks, 
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of the indurations inm, After reading the tests the shoulders 
of each person were examined for presence of BCG vaccination 


Scars, 


For the purpose cf the present report the sample popula— 
tions have been analysed according to age groups but not 
Separately fcr males and females. Only the results of tests 


done with »-U-S are given here, 


The number of persons living in the sample blocks 
(excluding children below two years) is given in Table L together 
with the number available for testing, the number tested and the 
number whose reactions were read, Table LI shows the total 
number tested and read in all the sample blocks of each town 
amd the percentage of persons whose induraticns measured 8 mm 
or miore; they are divided according to age grouns. Graph 22 
shows the frequency distribution of the percentage of reactors 
according to size of the induration among 2371 children in the 
age group 5-9 years fron the sample blocks in the 12 towns when 
tested in 1966-69, Indurations of 8 mm and more were adopted as 


critericn for reactors, 


Results: 


Graph 23 shows the mean percentage of reactors according 
to age in the 6 'Treatment' towns and the 6 'Control' towns at 


the 1966-69 Sample Survey. 


Although the prevalence of reactors to LPYD-S tuberculin 
in the 'Treatment' and 'Control' towns are very similar (Ref. 
Graph 23 and Table LII), the relative differences are most 
neticeable in the younger age groups. At the age of 2—4 years 
the percentage of reactors was 9.6 in the 'Treatment' towns and 


4.25 in the 'Control' towns i.e. nearly twice as high in the 
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‘Treatnent' towns as in the 'Control' towns, and at 5-9 years 
it was 18.24 in the 'Treatment' towns and 13.9% in the 'Control' 


towns; the differences are statistically significant. 


The question arises whether the difference in percentaze 
of reactors observed among the small children reflects a similar 
difference which might have existed before the present Investiga- 
tion began or whether it could be ascribed to the effect of the 
domiciliary treatment programme in 6 of the 12 towns. A compari- 
Son has, therefore, been made between the results of the 1959 
Tuberculin Survey which preceded the present Investigation and 
the Sample Survey of 1966-69. Table LIII summarises the fimiings 
which are alsc seen S the corresponding correlation diagram in | 
Graph 24, As the graph shows there is a clear correlation between 
the prevalence of reactors obtained at the two sample surveys; 


the correlation coefficient of 0.651 is statistically significant 


Graph 24 shows also that of the six 'Control' town 
prevalences, two are placed on the diagonal, two below and two 
above the line indicating no change between the two surveys. 

Of the six ae corresponding to the 'Treatment' town prevalences, 
two are below the diagonal and four above suggesting an increase 


in tuberculin sensitivity. 


The mean percentage of reactors among small children in 
1959 in the 6 'Treatment' towns was 15.68% and in the other 
6 towns 13.92%; the difference of 1.76% is insignificant. It 
suggests that there was no obvious difference in the degree of 
tuberculin skin sensitivity between the two groups of towns at 


the start cof the present Investigation. 
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ie@ for a possible change in the percentages of reactors of 
each group in the interval between the two surveys, there was an 
increase in the 'Treatment' group from 15.68% in 19598 to 18.2% in 
1966-69 (Table LIII) whereas there was. no change in the 'Control' 
group, the mean percentages cof reactors being 13,92 and 13. 65h 
respectively. The differences of 2.52% observed in the 'Treatment' 
grous is not statistically significant but a chi-square test 


showed 7 = 0.07. 


The findings suggest that the difference in >revalence of 
tuberculin reactors among small children in the two groups observed 
in 1966-69 is not likely to be due to any difference existing 
already in 1959 when the present Investigation was started, Dut it 
might nave arisen during the period of the Investigation. The 
pessible significance of this observation is discussed in next 


part of the Keport. 


XV. GENERAL DISCUSSION 


Befcre drawing the main conclusions, it may be well to 
recall the aim and purpose of the Investigation. Being impressed 
with the results obtained by the Tuberculosis Chemotherapy Centre 
(2.0.C.), Madras, by home treatment in converting 84.1% of advanced 
bacillary cases of pulmonary tuberculosis to Sputum-—negative cases = 
a result comparable to that (92.6%) obtained by one year's treat- 
ment in hosnital of a similar groups of patients, the present 
experiment was designed to try out home treatment under ordinary 
working conditions in India and to see whether it weuld be possible 
te render a high majority of all the existing bacillary cases 
sputum—negative within a year. If as oan as 90% of such patients 
could really be rendered non—infectious in a year, it would be 
common sense to expect that a major blow would have been dealt 
to the scourge of tuberculosis, l[eneated prevalence surveys 


should therefore reveal significant decreases in the prevalence 
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of the disease, and after some time the ammal incidence should 


also come down, 


In paying attention to “ordinary working conditions", it 
Was stipulated that the introcuction of Comiciliary drug therapy 
shoulc Se carried out within a2 reasonable limit of exzenciture 
which shoulc not be more than could reasonably be expected of 
Government tuberculesis clinics, Yurther, attention should be -sic 
to the fact that Government tuberculosis clinics were equipvec with 
limited facilities for diagnosis and in particular that they sould 
not have access to laboratories with facilities for isolation of 
tubercle Dacilli by culture and access to carrying out drug sensi- 
tivity tests. At the same tine the designers of the experiment 
were aWere that the scientific facilities available at the 
Hadanapalle Centre with its mobile X-ray units and highly devcioned 
laboratory, woulc be suited tc maintain a elcese observation cn the 
developments of the experiment, keeping accurate records and not 
least should be able to benefit from the prestige earned by tie 
mother Pnstitation (ene Union Mission Tuberculosis Sanatorium) of 


over 40 years of service to the general publie in the area. 


As time went on it became clear that the idealistic 
intenticns and high principles could not be wholly maintained, 
The mere fact that the Research Unit had at its disposal mobile 
X-ray units with which it was honed to detect the majority of 
the existing bacillary cases within a short time and this wouic 
inclucGe cases which could only be confirmed as bacillary cases 
because of the access to the isolaticn of bacilli by culture, 
were deviations beyond the scone of ordinary Goverment clinics, 
Although the teams which issued drugs in the different towns and 
the technicians handling the X-ray Unit and manning the laboratory 
were recruited among the local public and had been trained by the 
Instituticn itself, the administration and the statistical set-up 


pr 


were on a higher level than is normally found in Governnent 
hospitals and district health centres. Generally speaking, it 

may be said that the standard of the work was prcebably better than 
could be expected from an ordinary Govt. establishment. With 

regarc to the issue of drugs they were given free cf charge anc 
strictly within the stipulations drawn up in the Protocol. Although 
the “esearch Unit has access to the infermaticn gained by the drug 
sensitivity tests, it did nct make use of this information by 

making changes in the drugs issued as such information would not be 


available to ordinary Government clinics, 


Although as stated earlier the inspiration to the present 
investigation was derived from the exneriawnce of the T.C.C., ijacras, 
it has to be underlined that the present investigation was carried 
out under conditions which in many ways differed from those avaiia- 
ble tc the T.C.C.. #irst, there was no selection of cases bu 
everyone having bacilli in the sputum either by mi croscopy or 
culture were cffered treatment. Second, no distinction Was nace 
during the year of treatment according to whether patients had 
drug-s ensitive or drug-resistant bacilli. Third, as the patients 
lived up to a distance of 160 km, from the Centre, it was not 
possible to give them the same close supervision as has been 
possible at Madras, and they were seen only once a fortnight. It 
was also not possible to carry out regular home visits with 


checking of the amount of drugs kept in the homes nor checkins 


On 
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as a matter of routine the urine for presence of Isoniazid or «ib, 
Further, it was the policy of the Research Unit not to insist 
that patients should discard any treatment they might be receiving 
when they were picked up by the Unit nor did the Unit forbic 
patients from taking additional drugs if they so wished or were so 
advised by their local doctors, The contribution to the community 


a 


made by the “Madanapalle Unit was not to replace exiSting facilitics 
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but to supplement them with whatever snecial service it couls vive 
in terms cf free and efficient diagnosis, cheap and —- hopefully - 


effective Crug regimens and a reasonably good follow-up service, 


It would be a mistake to compare the present investigation 
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with tke kind of controlled drug trials carried cut by the !,U.%., 
Y 

Madras. This has been an exercise in the practical application 

of the basic findings of the T.C.C. as wel as possible on ali 


types of natients who would carry on their daily life uncer 


ordinary conditicns, 


4s for the lessons to be drawn from the present investi<ation, 
the nost important was the difficulty in obtaining the full co- 


operation of the patients, Already at the initial stace 10-20% 
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preferred to have treatment from other sources or no treatment 
all, Of the 80-90% as accented the treatment, a number defaulted 
every month sc that at the end of first year only about 65% stil! 
continued to take treatment. iiven amoag those who did fetch taucir 
drugs at the fortnightly clinics of the Unit, the intake of drugs 
was often irregular and faulty. The high proportion of patients 
continuing to excrete Isoniazid—sensitive bacilli at the end of 


i2 months treatment with both Isoniazid and AS, indicate the 


inadequacy of the drug intake, 


There are several reasons for the unsatisfactory cooperaticn 
anc the relatively high rate cf defaulters, First, many »natiecnts 
did not wish it to be known that they were afflicted with tubercu- 
losis so they desisted from attending the clinics and also 
resisted the visits of our staff to their homes. If the jeep 
belonging to the hesearch Unit with "M.T.i.U." conspicuously 

paimted on the front stopped at a house, all the beighbours would 
believe that there was a case of tuberculosis in the house, 


Secondly, in certain cases agitation against the work of the Unit 


was carried out by local meciczl practiticners wim feered the 


would lose their patients, Third, inszite of reneated exolancticnus 
awd admonitions many patients cic act grasp the sericusncss of 
their illness and being tied down by their daily xork on ¥Fhich 
their meagre earnings depended, they could mt fint tine te co tc 
the ¢linics to get their drugs but would either sené a messenzer 
to fetch the drugs or abstain from the drug issues altogether. 

The fact that the Unit issued the drucs free ant the =atierts heat 


to say no charge, made sone believe that the zatter was not of any 


great irmortance, 


4. serious hindrance tc the continued trust and confidence 
in the treatment of the Unit was un¢oubtedly thet many advanced 
eases failed to respond tc the treatment and perished, As tine 
went on, the public lost Zaith in the treatment offered which ci ccurse 
according te the Protocol had to remain unchanged throughout tie 
period of the Investigaticn. The attendance at the clinics Fas 
therefore gredually reduced as time went on. In some cf the siz 
"treataent" towns the people openly resisted the carrying out of 
the reseated surveys pointing tc the failure cf saving a number 
of their sick people with acvanced tuberculcsis detected durins 


Survey I. 


It would be tempting to attribute the decrease in prevalence 
from Survey I to Survey ITI tc the active treatment programe 
set in ~tion in 1960 and carried on till 1968. However, in the 
design of the experiment was incluced the six towns designated 
the “control” towns, The inclusion of the “control" towns in 
the 1965-68 Survey — the third for the six “treatnent" toms and 
the first full survey for the six "control" towns —- has provided 
@ new dimension to the internretation of the results observed 
in the six “treatment” towns. Commaring the prevalence observed 


in the 12 towns at the time of the 1959 Sample Survey with the 
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results obtained 6-9 years later at Survey I1i, it was scen that 
the decrease in prevalence of tuberculosis observed among the six 
“treatment" towns among cases positive by microscopy was also 


observed in the six "control" towns, 


The increase in the prevalence of cases positive by culture 
only which was observed in both groups of six towns can be attri- 
buted to the change in the culture technique introduced in 1964, 
The decrease, however, in the prevalence observed among the micro-— 
Scopically positive cases may represent a general decrease of the 
prevalence of tuberculosis in the part of India where the present 


investigation has taken place. 


The observation that the impact of the treatment programme 
on the prevalence of tuberculosis in the six towns has been negli- 
gible may seem surprising. Taking however, into consideration the 
response of the public to the different phases of the vrograrric, 
it is not surnrising that the impact should not be more than modest, 
Assuming a coverage of 90% at the X-ray Survey, and 90% at the 
bacteriological examination, it would mean that 81% of all the 
bacillary cases hac been detected while nearly 20% remained unknown. 
If only 80% of the known cases accepted treatment only 65% of the 
existing cases could benefit from the treatment programme. 

Recalling that only 50% or so obtained negative Snutum after one 
year of treatment only 32% of all the existing cases had becn 
rencdereci sputum-negative by the efforts of the Unit. Adding to 
this the observation that follow-up examinations of such cases 

for another four years has shown that 31% of those who had obtained 
negative sputum at the end of the first year had either died or 
become sputum positive again while 69% had survived and remained 
sputum—negative 4 years later, the total effect of the treatment 


prograame has been to convert 22% of all the positive cases to 


i oe 


lasting Sputumenegative cases, As many of these patients woulc 
have turned sputum negative anyway even if the treatment programe 
had not taken place at all, it is obvious that the impact could not 


be very great. 


smen considering the observations regarding the "pool of 
infectious cases" it was pointed out that the reason for the 
contim:ed high level cf positive cases year by year was due to the 
carrying over from year to year of a high proportion of patients 
diagnosed more than a year: earlier who should normally have turned 
sputun negative.within a few months of treatment with effective 
chemotherapy but new lived on and continued te excrete tubercle 
bacilli. From 1960 to 1968, the yearly prevalence of proved bacil- 
lary cases stood at a level of 5-7 per 1000 - apart from a peak of 
G per 1000 in 1964 when the culture technique was changed. Abort 
two-thirds of these cases were due to "old" cases and one-third to 


The "old" cases consisted of Categories B anc C of 


"new" cases, 
which Category 5 was diagnosed in the previous calendar year and, 
therefore, about 25% of them would not yet have had sufficient tine 
to turn sputum=-negative while the 75% ought to have become negative; 
similarly, the cases in Category © whose treatment was started more 
than a year Ee iiicr, Shouid also have become negative. It is 
herefore suggested that if the treatment had been truly effective 

about 80% of all the “old" cases (Categories B + C) ought to have 
been eliminated as carriers of infectious tuberculosis. So, decuct— 
ing 80% of these cold cases from the total number of TB positives, 

it can be calculated that the "pool of infectious cases" should have 
been reduced by half, The remaining "pool" would then have been 


represented mainly by the fresh "new" cases plus those of Category B 


who had not had time to turn sputum=—negative. 
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It should be realised that the reduction of "new" cases which 
may also be designated as "incidence cases", does necessarily tare 
considerable time, First, there should be time to introduce an 
active treatment programme and sive it a chance to function for some 
time before a sizeable propcrtion of the bacillary cases can be 
rendered sputum—negative, Then there must be time for the >ersons 
in the commnity not yet infected Wo acGuire a primary infection, 
and for this to develop into a demonstrable tuberculous iesion 
beginning to excrete bacilli. Assuming the decrease of “new" cases 
as shown in Graph 13 to be genuine (and not due to artificial 
factors arising from the investigation itself), the fact that the 


decrease of the incidence appears to have started alreacy ct the 


sests that 


beginning of the observation period (in 1960 or 1961) sug 
the factors responsible for this decrease must be different fron 
any arising from the present treatment programme, It is, therefore, 
sucgested that the decrease in the incidence may represent a seneral 
decrease in the level of tuberculosis owing to many different 
factors of which, however, the main factor is likely to 2e tat most 
Indian patients suffering from tuberculosis somehow do finc taeir 


way to receive some modern chemotherapy. 
—p 


Gven though it was not possible to demonstrate any community 
effect of the treatment programme may Seem surprising, it woulc not 
be correct tc dismiss domiciliary drug therapy as a method of no 
importance in the management of tuberculosis in the comsunity. The 
fact is that there is no other way in a country of the size of India 
with its 6-700 million population to treat its several millions of 
paticnts suffering from tuberculosis, The present investigetion 
suggests, however, that the type of programme entrusted to the 


Madanapalle Unit and adopted by it, was not effective enough. 


This may apply to the size of the staff and the type of clinics 
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set un but more important than anything else, it applies to the 
tyve of chemotherapy offered. No real progress is likely to be 
achieved unless recourse is taken to issue to the public suffering 


from tuberculcsis effective drug reginens which can cater for 
’ - ame 


patients with drug-sensitive as well as drug-resistant bacilli. = 


Druz-resistance is so widespread that the inability to deal with 


it properly, affects the willingness of the public to cooperate 


in active programme, 


- 86 ~ 


XVI. SUMMARY 


In order to test the applicability of domiciliary drug 
therapy aS a tool in the control of tuberculosis an Investigation 
was set up in 1956 by the Indian Council of Medical Research, the 
World Health Crganisation and the Union Mission Tuberculosis 
Sanatoriun, Arogyavaram (South India). Twelve towns with populations 
ranging from 6,000-20,000 situated in Andhra Pradesh (2), 
Karnataka (3) and Tamil Nadu (1), all within 160 km, of Madangpelle 


(Andhra Pradesh), were selected. 


2, <A Sample Survey was carried out in 1959 covering 20-257 
of the town populations excluding children below the age of 
15 years, Three indices were obtained: the prevalence of (i) ete 
lary pulmonary tuberculosis, (ii) of radiologically positive cases 
of presumably active pulmonary tuberculosis and (iii) of reactors 
to tuberculin tests in school children in the two youngest grades, 
The 12 towns were ranked according to degree of prevalences and 
divided into two comparable groups of Six towns each; the one was 
designated the 'Treatment' towns and the other the 'Control' towns, 
During 1960-61, the remaining 75-€0% of the populations in the six 
'Treatuent' towns were surveyed by X-ray examination of their 
adult populations followed by sputum examinations by microscopy and 
culture of cases with radiological signs of pulmonary pathology. 
All proved bacillary cases of tuberculosis were offered treatment 
at home with Isoniazid and para-aminosalicylic acid (PAS) in 3 
and Isoniazid alone in 3 towns, The six ‘Control' towns hac no 


further surveys till five years later when they were included 


in Survey III. 


3. Drugs were issued for two weeks at fortnightly clinics 
over a period of 12 months, Fifteen per cent of the patients 
offered treatment did not accept. Of those who started treatment, 


35% discontinued while 65% continued till the end of the year. 
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4, Treatment Results: As Government tuberculosis clinics 
do not oridinarily have facilities for setting up cultures they 
must rely upon microscopy, so the present material has been divided 
into two groups according to the method of sputum examination by 
which bacilli were found initially: sputum poSitive by microscopy 
or by culture only. The former group represents generally more 
advanced cases than those positive by culture only. At the end of 
the first year the cases initially positive by microscopy obtained 
“negative sputun" in 47%, "positive sputum" in 41% and 12% had died. 
The cases initially positive only by culture were negative in S2p, 
positive in 32% and 6% had died, Considering cases with Isoniazid— 
sensitive strains: (a) microscopically positive: TB— 53%, TB+ 37 
and died 10%, (b) positive by culture only: TB~ 63%, TB+ 31% and 
died 6%. Among patients with strains initially INH-resi stant: 

(a) TB 23%, TB+ 55% and died 23%, and (b) 46%, 41% and 137 


respectively. 


5. Treatment results in “two-drugs' and one-drug towns": 


In the towns where IN and PAS were issued the results were: 
Te 637, TR+ 29% and died 8%, In the cther towns where Isoniazid 
only was issued the results were 45%, 446 and 11% respectively; 
the differences between the results in the two groups were 


statistically significant. 


6. Five years' follow-up: Of 1449 cases (treated and 
untreated) at five years 41% had negative sputum, 18/ positive 
sputum and 40% had died. The prognosis was closely associated 
with the initial extent of disease: Cases with (i) small lesions: 
TB— 69%, TB+ 12% and dicd 19%; (ii) limited lesions: 54%, 22% and 
24% respectively; (iii) moderate lesions: 44%, 25% and 32% and 


(iv) extensive disease: 25%, 17% and 52%. 


Sy iy 
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7. Five years' follow-up according to the sputum status 
at the end of the first year of treatment: Of those who had 
obtained negative sputuia at 12 months, five years later 66% 
remained sputum negative, 167 had becone sputum positive and 10% 
had cied; of those who had poSitive snutum at 12 months, five 
years later 24% had negative sputum, 20% positive sputum and 


56% had di ed. 


8, Mortality: Deaths from all causes for the adult soou- 
lation (15 years and more) were 12.8 per 100C (95% fiducial linits 
9,6-16.0). Deaths from tuberculosis were 0.81 per 1000 (95% 


fiducial linits 0,27-1.35). 


9. “Pool of infectious cases": All cases proved to have 
excreted tubercle bacilli at leaat: onee in a calendar year 
constituted the “nool". lUxcluding each year those who had died 
er moved out the Kegister consisted of all cases who had had or 
had bacillary tuberculosis. The average findings for the 
6 'Treatment' towms at the mid-period of the Investigation 
stretching from 1960 (or 1961) to 1968 were as follows: Total 
number of cases on the Register 12,7 per 1000. They were distri- 
buted as follews: sputum negative 37.2%, sputum positive 5C.3/ 
and "not examined” 12,5, The TB-nositive cases were subdivided 
into (a) cases newly admitted 21.7% (b) cases admitted during the 
previous year 8.6% and (c) casea admitted earlier than the 
previous year 20.6%. The two grouns (b) & (c) correspond to 
well over half the cases with positive Sputum, They are cases 
who ought to have been sputum negative but remained sputus 


pesitive being failure cases to domiciliary drug therapy. 


10. Of the sputum positive cases in the 'pool' 62% had 
INH-sensitive strains and 38% INH-resistant strains. The latter 


were found mainly in the grouns (b) & (c) where they formed 75.3%, 
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ll. The ‘pool of infectious cases' in "INH-PAS" and 
"ING-towns": The sputum—positive cases in the INH-PAS towns 
consisted of 69% with INH-sensitive and 31% with INdresistant 
bacilli. In the INH towns, cases with INH-sensitive strains were 


found in 55% and cases with INS-resistant strains in 452. 


12. Prevalence surveys: A second full survey of the six 
'Treatment' towns was carriecout 1962-64 and a third survey 
1965-60. Survey III included also the 6 'Control' towns in which 
no action had been taken earlier except for the preliminary Sam-le 


Survey in 1959, 


Results of the prevalence surveys: The prevalences of 
bacillary cases in the group with sputum microscopically positive 
were for Surveys I, II and III 6.84, 5,02 and 4.79 per 1000. The 
decrease from Survey I to Survey II and from Survey I to Survey IIz 
were statistically significant. The prevalence of baciliaces 
tuberculosis among the cases with sputum negative by microscopy but 
positive by culture were 2.41, 4.15 and 4.92 per 1000. The 
increase in this group is explained by a significant improvezent 
in the culture technique introduced in 1964 during Survey iI, The 
decrease observed among the microscopically positive cases is 
considered to represent a real decrease tat one explainable 


by technical considerations. 


13, Prevalence of cases with IN=-sensitive and INE 
resistant strains: As for cases with IN&sensitive strains the 
prevalences were at Survey I, II and III among cases positive 
by microscopy: 5.51, 2.78 and 3,28 per 1000. The difference 
between Survey I and Survey II corresponds to a drop of 50% and 
be tween Survey I and Survey III of 40%, both statistically 
Significant. With regard to the cases with INH-resistant bacilli 
the group 'all positives' showed at Surveys I, iI and Iii rates 


of 1.55, 3.33 and 2.45 ner 1000; the increase from Survey 1 to 
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survey II of 100% is statistically significant. Therefore, in the 
6 'treatment' towns a significant dron in the prevalence of cases 
with Isoniazid sensitive bacilli occurred while the cases with 


isoniazid resistant bacilli showed a Significant increase. 


Comparing the prevalences obtained at Survey III in the 
6 'Treatment' towns with the prevalences in the 6 'Control' towns, 
there was a remarkable similarity. With rezard to cases with 
INi-sensitive bacilli the prevalence in the 'Treatment' towns was 
7.26 and in the 'Control' towns 7,22 ner 1000. Among the cases 
with [soniaszid-resistant bacilli the 'Treatment' towns showed 
2.45 and the 'Control' towns 1,2 per 1000 or 35% more INH-resistant 
cases in the 'Treatment' than in the 'Control' towns, bet the 


difference is not statistically significant. 


14. As all 12 towns had been surveyed in 1959 and again in 
1965-68 it was possible to cormare the mean changes in prevalence 
from 1959 to the 1965-68 survey in the 'treatment' and ‘controi' 
groups. oth showed a decrease among the cases which had been 
positive by microscony, the difference between the two decreases 
being insignificant. There was also no significant difference 
between the mean changes among the cases which had been negative 


by microscopy but positive by culture, 


15. From a comparison of the prevalence of bacillary 
tuberculosis as found by the X-ray surveys and the known cases 
on the Nezister it was eStinated that about one-tnird of the 
existing bacillary cases in the community were unknown to the 


Centre (esearch Unit). 


16, A tuberculin sample survey was carried out in the 
12 towns in 1966-69, In the age groun 2-4 years the mean percen= 
tage of reactors in the 'treatment' towns was 9,60 and in the 


~ 


'control' towns 4.49, In age group 59 it was 18.21 and 13.85% 
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respectively. As there was no difference Between the reacters 
among young school children in the two groupe in the 1959 Sarmle 


Survey, the observations suggest a greater risk of infection 


in the 'treatment' towns than in the 'control' towns since 1959, 


17. It is concluded that although there is evidence of a 
decrease in the prevalence of cases with Isoniazid sensitive bacilli 
and an increase of cases with Isoniazid resistant bacilli, parti- 
cularly in the towns where the treatment consisted only of isonia— 
zid, the effect of the active case finding and treatment programe 
has not been able to produce any measurable change in prevalence 
between the 'treatment' group and the ‘control' group except 
possibly for a greater risk of infection as shown in a higher 
percentage of tuberculin reactors anong small children in the 
'treatment' towns than in the 'control' towns, The relatively 
unsatisfactory cooperation on part of the patients in accenting 
the treatment, the limited effect of the drug regimens offered anc 
the relatively short time allowed for the effect of the treatment 
programe to influence the nrevalence and incidence may be reasons 
for the absence of any clear differonce between the'treatment' and 
'control' towns, The observation of a decrease in prevalence of 
tuberculosis among cases positive by microscopy is thought to 
reflect a general decrease of the prevalence of tuberculosis in 


the community. 
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1959 Puberculin Sample Survey 


Graph 24, 


Table ¥ 


Efficacy of Microscopy, Cultures by I SO, and 
Cultures by NaQH in demonstrating T3 in 650 


Sputum specimens, 
(a) 


Microscopy Culture Culture | Specimens 
(#,S0,,) ( NaOH) positive 


Positive by 
Microscopy 
NaOH Gain by Na0H 
No. No. 
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Table II 


1959 Sample Survey 


Number of Blocks in Stratum I (20-40 house _.: 
holds) and Stratum II ( More than 40 househotds) 


| Stratum I Stratum II i Total | 
eS es Sl en eee 

| ; : | Bloc! 
TOWNS | Blocks ole | ocks : 

{ Total Sample Total Sample Total Sample : 


No. 


' 

| | : 

: Kadiri | 81 16 ee: 3 | 95 19 20.0.4 

| Rayachoti | 90 18 BS: 1 | 96 19 19.8 | 

| Ra jampet | 81 17 | oa 2 | 92 19 20.6 
Chintamani | 100 20 os 2 | 118 2219.5 

| *) Srinivaspur | 41 11 an 1 | = iD PTS 
Mulbaral | 74 16 Pees 1 | 3 iz? S24 

| Tiruttani 53 15 : 1 | 59 16 27,1 

| *) Nagari | 40 10 | 6 2 | 46 i> 26.2 

| *) Puttur | 41 13 ee 2 | 50 15 30.0 
Kalahasti | 155 31 17 4 | 172 a5. . 2068 

| *) Palmaner 44 11 11 3 | 55 14 25.5 

Punganur | 57 11 4. | 76 15. 19,7 


rary 
co 


*) Sample Fractions 25%, the remainders 204 . 


Table III 


1959 Sample Survey 


Sample Fraction and No. of persons 
living in the Sample Blocks, 


| House holds in Sample Persons living | 
All Sample Fraction in Sample Blocks 
TOYS Blocks Blocks 
/ No. No. v4 No. 
! 

TTT — re eeeeee—e———aeaea——as=—-———*—'' 
Kadiri 3714 658 1747 2519 
Rayachoti | 2863 572 20.0 2116 

a jampet 2699 519 19.2 2158 
Chintamani | 3283 654 19.9 3436 
Srinivasapur | 1236 307 24.8 1695 
Mulbagal 2064 425 20.6 2478 
Tirsttani | 2022 436 21.6 1730 
Nagari 1457 366 25.1 1726 
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Table IV 


Comparison of town populations according 


to Census of India and the 1959 Sample Survey 


| 

Census Annxal Estimated 1959 Survey | 

Growth Population All 

ow | | 

he | ae Rate 1959 Blocks : 

I _ No. % | 

(3). oe 2 @) Ga 

Kadiri | 20 354 1.79 23,458 14,218 60.6 | 

Rayachoti 10 655 4.61 15,281 10,591 69.3 | 
| Ra jampet , 9.281 2.29 11,124 11,222 100.9 
Chintamani 14,411 3.15 18,469 19,248 93.4 
Srinivasapur _ 5,978 1.31 6,634 6,824 192.9 
Mulbagal 9,025 2.87 11,318 12,034 106.3 

Tiruttani ? 9,925 9.39 10,239 8,023. %Bsaoeee 
Nagari 6,567 2.01 7,700 6,871 89.2 
Puttur ; 7,989 2.35 9,620 8,664 90.1 
| Kalahasti 17,921 3.97 24,470 22,422 91.6 
Palmaner : 6,884 3.66 9,178 8,019 87.4 
Punganur 11,284 2.04 13,263 11,646 87.8 
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Fable V 


Prevalence of bacillary pulmonary tuberculosis 
in males and females per 1000 adults, 


* : ' 

Hligible X-rayed : Selected Exani ned © Cases with Ts |} 

persons ‘ ‘for Bact. bacteriolo- = in expectorate | 

gically : - 

Lales | 

Zadiri 736 6. 674 ee | C104 89 85.6 oe ee 
Rayachoti 668 Vice a 79 £6,.8 12 22.9 
Rajampet =| 70 666 94.3: 74 65 87.8 13 22,4 
Chintamani | 1067 968 90.7 | 76 63 82.9 2 2.5 
Srinivasapur| 500 469° es CA 46 85,2 4 10.0 
Mulbagal 733 676 Cit 65 84,4 3 5.3 
Tiruttani {| 534 AIG =e tC 70 90.9 7 16,2 
Negari 543 487 “80,7. :- 98 89 90.8 5 11.3 
Puttur S78. @3ieeee | 106 ing 4.3 | 8 ee 
Kalahasti 24. 1404 =i = 210 194 a 25.4 
Palmaner 597 S34 eee t«*SCT 43 Sa 8.9 
Pung anur 651 50) eee CCC“ CP 53 85.5 2 4.0 

Fenales . 

Yadiri 715 640 89.5 =- 60 57 5.0 ja 4.9 
Rayachoti 587 5i7- eee Gl lH a6 81.8 =. 0.0 

Rajanpet 706 635. 89.9 : 56 53 94.6 3 Rey 
Chintanani 993 905 91.1 | 64 53 82.8 5 6.7 
Srinivasapur; 514 461i 88.7 39 37 94.9 2 4.6 
Mulbagal 690 625 90.6 54 43 79.6 1 2.0 
Tiruttani 553 488 88,2 46 43 93.5 © 0.0 
Nogari 519 466 89.8 46 45 97.8 3 6.6 

Puttur a 66.909 | Bees 

Kalehasti mot. 1386 “gape «132 129 97.7 a 9.6 | 

xalnaner 593 553 92.5 ; 34 31 91,2 ee 2.0 

| yunganur 704 606 86.1 36 36 100.0 3 5.0 | 
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*} Films with technical errors are excluded, 
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Table VI 
1959 Sample Survey 


Readings by the Independent Assessor, 


7 Persons Cases with radiological ori 
TOWNS | X-rayed of pulmonary pathology 


No. 3 D E Total | 


| 1349 
Rayachoti 1154 
; 1317 15 48 33 : 109 


Rajampet : : 
Chintamani_ | 1878 22 67 31 1: : 142 
| Srinivasapur | 931 | 6 3 29 19 6 83 
Malbagal : 1310 | 22 4 33 27 8 94 
Tiruttani : 997 13 7 35 21 7 81 
Negari | 974. 15 4 46 23 11 99 
Puttur 1242 11 8 50 38 8 44% 
Kalahasti 2806 35 16 153. 100 23. aes 
| Felamaner | illl 14 i 26 16 5 7 oe 
| Yunganur { 1231 S 6 29 28 9 81 
i i ' 
*) A = Probably non-tuberculous 
B = Probably tuberculous but probably inactive 
C = erobably tuberculous but possibly active 
D = Probably tuberculous and probably active 
BE = Etiology very doubtful, or classification not possible, 


Table VII 
1959 Sample Survey 


Prevalence of radiologically positive cases 
(Categories C and D) according to the 
Independent assessor. 


: i 
Males Females | Both Sexes | 


| | 
| Kadiri 671 51 7.6 637° 26 4.1 5.9 | 
| Rayachot! 601 68 11,3 514 grt 4.7 8.3 | 
| Rajampet | 658 55 8,4 632 26 4,1 6.3 | 
| Chintamani | 968 50 5.2 905 48 5.3 5.2 | 
Srinivasapur 469 28 6.0 | 460 20 4.3 52 | 
Mulbagal 676 38 5.6: 626 20 3.5 4.6 | 
Tiruttani 475 33 6.7: 488 23 4,7 5.8 | 

| Nagari 486 49 10.1 465 20 4,3 7.3 | 
| Puttur 631 49 7.8 593 39 6.6 7.2 | 
Kalahasti 1403 170 12.1 1389 83 6.0 9.1 | 
Palamaner 534 25 4,7 553 i7 Bel 3.9 | 
Yunganur : 589 40 6.8 607 16 2.6 4.7 : 
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Table VIII 


1959 Sample Survey 


Mantoux Tests with PPD-RT23 (1 T.U. + Tween 80) 
of children in age groups 5-9 y ears. 


. ~ * 
Schools Student (Children Tests "BCG | Persens - Reactors ) 


TOWNS strength | tested read Sear”* | without 
standards, seen {| "BCG 


; io Oi Sear" 
=" 


Kadiri ee pas-—i‘|(Ct«é#S 2B 445-120 | 316 57a sence 


0 
| Rayachoti 8 673. «| —s«385 338 7 | Sit ee igea 
| Ra jampet | 8 660 i 328 273 56° 4 ae 45 20.7 
| Chintamani | 8 ime: 701 646 144 + 593 93 18.5 | 
Srinivasapur. 7 503 ; 301 251 51 | 209 a7. 93,5 | 
i Mulbagal | 8 644 | 438 361 92 | 26053 oi 
| Titattani | 3 aoe. | +186 160 12 ee S24 
| Nagari : 4 390 | 236 205 19 | 4862 256 | 
| Puttur : 4 484 | 259 228 2 | 226 a ae 
| Kalehasti | 16 1459 | 739 643 105° | 538 118 21.0 | 
| Palmaner | 3 455 | 247 202 7 | 105 ae Ge 
| Punganur 5 720 | 344 300 6 | Sa 25 12.1 | 


i 
*) Persons with reactions (indurations) measuring 6mm or 
more in transverse diameter. ; 


Table 1X 


1959 Sample Survey 


Indices of Tuberculosis Prevalence used at the 
randomization of the 12 Towns (both sexes). 


Bacillary Radiologically Tuberculin 
ceri cases active cases Reactors 
— (adults) School 
cnildren 
=-9 Years 
9 /oo fe % 
Kadiri 9.4 5.8 2324 
Rayachoti 12.6 8.3 15.4 
Ra jampet 13.6 6.2 20.7 
Chintamani 4.5 52 18.5 
Srinivasapur Te2 5.2 13.5 
Mulbagal Be i: 4. 6 Gs 4 
Tiruttani 7.9 567 364 
Nagari 9.0 7.3 15.6 
Puttur 12.3 Tel 19.5 
Kalahasti 17.4 8.9 21.9 
Palmaner 5.3 3.9 6.2 
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Table X 


Allocation of the 12 towns to 3 treatment groups (Tl, T2 and C) 
according to the design of experiment, 


) x | | 
| Prevalence of 
Treatment , _ bacillary tuber- | 5 
! Regimens tomes culosis per } vompariseus 
3 1000 adults 
| | Kalahasti | 17.4 | 
| INE-PAS Kadiri : 9,4 
(T1) i Palmaner 5.3 
| : Mean: 10,70 | T1-T2 = 2.08%4.44° (oo 
(Nott Significant) 


i 
( Rajampet i 


: 
i 
i 
i 


36 
Tiruttani 1,9 
4,5 


Chintamani 


Mean: 


Mean: 


ay ac hoti : 12 
Puttur 12 
Nagari 9 
Srinivasapur : T. 
Mulbagal 3 
Punganur 4 


Means 


8,67 


9,68 


8,23 


(Not Significant, 


t¢* 


Table XI 


Number of bacillary cases diagnosed and treated. 


Nunber . Cases with Number | Number Treated | 
Towns | diagnosed: observation died or ' available 
_ period<1 year moved out! for treatment Noe 
Kadiri | ae 24 | 378 351 
Palmaner | 100 | 5 4 7 91 86 
Kalahasti | 640 i 86 56 | 498 403 
| | : 

. Rajampet 299 | 7 20 | 272 240 : 
Chintamani | 164 | 2 11 | 151 417 os 
Tiruttani 161 | 55 14 | 92 69 

; | 


; 


Table XII 
Distribution of bacillary cases according to 
radiclogical extent of disease, 


| Trivial Limited Moderate Extensive 
| & slight & gross 


Kadiri 215 | 


j 

| 

| | 7.0 15.4 35,8 41,8 

| Palmaner 43 4,- 73,9 23.3 34.9 27.9 

| Kalahasti 260° | 6.2 18,1 35.0 40.8 | 

eee | 148 ae Pot 15.5 37.8 44.6 : 

| Chintamani 63 6A 19,0 49,2 25.4 | 

| Tiruttani = 82a ted 14,6 41,5 36.6 | 

. | | 

) Mean: i742 17.7 39.0 36.2 : 

| | 

| (b) Cases initially positive by Culture only (C+) 

| i | 

| Kadiri | 187* | . 29.9 32,1 28,3 9.6 | 

| Palmaner 62> #24753 32.7 40.4 9.6 | 
: | Kalehasti , 335 | 29,8 27,2 28,1 14.9 | 

: | 

| Rajampet ) 134 | 20.9 29,1 29.9 20.1 | 

| Chintamani 92°] 20,3 26.1 34.8 9,8 

| Tirutteni 71 | 32.4 25.3 26.8 15.5 

) | | 

| Mean: | | 


26.6 28.8 31.4 1 i 
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Table XIII 


Distribution of bacillary cases according 
to radiological evidence of cavities, 


| | ee | 
| { Cases Cavities 


Towns 


\ (=100%) ! = 
& : (=1007) i" Nil Slight Moderate Extensive | 
No. i % fo % | 
| | | 
| Kadiri P< 215-7 | es 27.9 38.1 18,1 
| Paluaner f 43 32.6 32.6 16.3 | 
| Kalahasti P2960 . ae 28,8 27.7 27.7 | 
' } 
| Rajampet 148- | ape 26.3 33.8 30.4 
| Chintamani 63 15.9 30.1 28.6 25.4 
| Tiruttani 82. | Bae 30.5 aaze 23.2 
| Means, ' 16.5 29,4 30.7 23.5 
(ii) Cases initially positive 
! ! 
; | 
| Kadiri 187 | 58.8 27.8 9.6 3.7 
Palmaner 52 55.8 38.5 1.9 308 
| Kalahasti . 935 | 58,5 25.4 10,7 5,4 
| | 
| Rajampet | 134 | £78 29.9 16.4 6.0 
| Chintamani 92 | 48,9 39.1 5.4 6.5 
| Tiruttani fr. ae 35,2 11,3 2.8 
\ 
| 
| | Means | | 53.4 32.7 9.2 47 
; tree RST Less Ss ie SR ae, 6 es ee nae eS | ——EE i 
Table XIV 
Comarison of “Isoniazid-—PAS" towns with "INE" towns 
with regard to Extent of disease and Cavitation. 
Trivial Limited Moderate Extensive 
& Slight & Gross 
A, Extent of Disease | 
i M+ 
INH-PAS 9,0 18.9 35.2 38.8 
f 
| INE 5.3 16.4 42.8 35.5 
: ii) C+ | 
/ 
| INH-PAS 25.6 30.7 32,3 11.3 
| INH 27.5 26,8 30.5 15.1 | 
|B. Cavities Nil Slight Moderate Extensive | 
i) i+ fp fo fo fo | 
| 


32,8 20.7 


| INH-PAS 16.7 29.8 
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Table XV 


wercentage of patients accepting domiciliary treatment. 


Hales Females | Both Sexes 


Treated 


TOWNS 


Cases Treated | Cases Treated 
No. No. % Noe No. % No. No. % 


. Cases 


(i) Cases initially positive by Microsm py (M+) 
| 


a a rn er ee ae 


| | 
| : 
| | | 
| | 
Kadiri | 438 430 96.3 | 64 62 96.9! 199 192 96.5 | 
xalmaner | 29 oi. 93,1 13 13 100.0 42 40 95,2 | 
Kalahasti |  15r t3 01.1 {| 86 43 86.0 | 207 186 89,9 | 
| 
Rajampet 103 97 94.2 37 34 91.9} 140 131 93,6 | 
Chi ntamani Boe: 27. 81.8 32 pe «7.5 | “6h eee O46 
Tiruttani ie 31 83.8 11 9 81,8, 48 49 83.3 | 
Means: 90.1 | 90.7 | 90.5 
; | | | 
(ii) Cases initially positive by Culture only (C+) 
: | 
| 
Badiri | See a 66.7 | SE 48 94,1 | 179 159 88.8 | 
Palnaner 30 29 96.7 | 19 17 89.5} 49 46. 93.9 | 
Kalahasti | 2ee et 79.9 | 56 76.7| 291 217 74.6 | 
2 | oS 
| Rajampet | 104 2379.8 | 28 BG 9259). 192 109 82.6 | 
Chintamani | oe oe 73,1 | 233 24 70.6 86 Bey 7251-4 
| Tiruttani 34 24 70.6 : 10 2 A001 oe 28 63.6 | 
| 
Means? 80.1 | Lise 79.3 | 
(iii) All _ positive cases (M+ & C+) | , | | 
| | 
Kadiri | 263% 241 01.6 | 115c-g ag. 705.7 | 378 351 92.9 
Palmaner 59 56 94.9 | g2 30 93.8 | 91 S86 94,5 | 
Kalahasti | 575 304 81.4 | 123 99 80,5 | 498 403 80.9 | 
; 
i 
Rajanp et | 207 180 87.0 | 65 60 92.3} 272 240 88.2 | 
Chi ntamani a6... 65. 76,5 66 52 78,8 | 151 2S I7.5 * 
Tiruttani | 71 55 77.5 21 3 661.9! 92 68 73,9 | 
| gee 84,8 83.8 | 84.7 | 
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Table XVI 


Percentage of patients under treatment every 3 months, 


(Both Sexes) 


TOWNS 


0 neo os ow Sane eee on 


Cases initiall 


) 
i Kadiri 
| Palmaner | 42 | 
) Kalahasti | 207 
| | | 
| Rajampet | 140 
| Chintamani Oe 
Tiruttani 48 
i 


Means: 


: Kadiri ' 179 

' Palmaner i 649 

| Kalahasti | 291 

| | 
Rajanp et | 132 
| Tiruttani | Ate 4 
Means: | | 
: : j 
| 

| (iii) All positives (i+ & C+) 
i 
|  Kadiri | oie | 
/ Palmaner i OL 
falahasti | 498 
| : 
: : 
) Kajamp et 272 | 
| Chi ntamani 151 
Tiruttani i 92 | 
| Means? | ) 
{ j H 


90.5 


88.8 
93.9 
74.6 


ii) Cases initiall ositive by Culture onl 


19.2 
83,0 
63.4 


C+ 


9 


12 


Cases Months 
No. 
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Table 


XVII 


Co-operation of patients under domiciliary treatment 


Ilteganus 


Kediri 
ralmaner 
ZLalehasti 


ajamp et 
Chi ntamani 
Tiruttani 


Means: 


B, COMPALZISONS: 


(i) 


(ii) 


(iii) 


(iv) 


Sex: 


Males 
Females 
Differences: 
Initial utum 
Exami nations: 


By microscopy 
By culture only 


Differences: 
Drug Regi mens: 
INH-PAS i 
INH 
Differences: 
Interactions: 


Sex x diagnosis 
Sex x regimens 


Patients Defaulter rate | 
treated per month 


81.3 1,93 
82,4 2.10 

66,8 2,32 | 

i 

71.3 2.65 
63.7 2.33 

A 2.46 ) 

R.7 2.30 : 

| 

70.6 2.34 : 

70.8 2.26 

042 0.08 | 
78,2 2.29 
63.2 2.31 

15.0 ~0.02 

76.8 2,12 

64.6 2.48 

xx es 

12,2 oo 

| 

/ 

*% . 

Sed y 

3.8 . 


1) Mean of 12 months observation. 
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Table XVIII 


Treatment Results at the end of the year 


~~ - 


Both Sexes 


(a) Cases initially positive by microscopy (M+) 


5 Ne Ae Nt Ce oak na 


Ne Re ae rr a ee et 


Kadiri Le —si=*,S 33.1 56.4 
Palmaner 40 Het 21,7 T3e2 ) 
Kalahasti | 186 . 13.8 44,9 41.3 | 
| | 
Ra jampet | 131 18.9 49,2 31.9 
Chintamani | Se 5.9 51.2 43.0 
Tiruttani po 20 18.9 44.7 36.3 . 
: ; -— 
Means: | 12.2 40.9 47.0 


(b) Cases initially positive by culture only (C+) 


he te ee ERS ec te Gt EN RENE tL NE it Pe See MAG 
ALLEL OA + EIN pA NR et ORY ut St OR ey nett ee mips ngeen 6 


Kadiri | 169° 3.9 7 816d 65.0 
Palmaner | 46 : 6.7 18.2 75-4 
Kalahasti | At 6.7 28.5 64,9 | 
i 
Ra jampet | tog | 7.6 41.6 50.8 | 
Chintamani foe 42,8 52.1 | 
: Tiruttani ee : 6.9 31.0 62.1 . 
| 
, : : 
$ 5 } 
| ( ee -s Means: 6.2 32.22 61.7 
(ce All Cases (M+ & C+) | 
| | 
| Kadiri tS 32.2 60.3 | 
| Palmaner oe 6.2 19.8 74.1 
| Kalahasti pages i 10.0 36.2 53.8 | 
| Rajampet | 240 | 13.7 45.7 40.6 | 
| Chintamani | At et 5.5 46.8 47.8 | 
Tiruttani 69 13.6 38.6 47.8 
a | 
Means: | 9.4 36.6 54.1 
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Table XIX 


Treatment Results at the End of One Year 


| Zoe 35,6 52,2 é 
| 7.6 mt 73,2 6 = | 
Yalahasti , 143 ia 43,6 «41,3 43 9.5 49,2 41,4 | 
| Rajampet , 9% Sige 48.7 32.4 34 18.8 50.8 30.5 | 
| Chintamani 27 4.0 60.0 36.0 28 7.1 42.0 90,31 
Tiruttani bot ioe 44.8 37.321 9 22,2 404. 35,3 | 
: 
| | Se ee 
| Means: » i356 42,1 45.2 i 10.9 ee 
| {b) Cases initially positive by culture only (C+)! | 
. | | 
| Ladiri Pall toa 34,7 61,6 =) 8 4.3 22,8 72,9 | 
| Palmaner | 29 fee 27,2 «8279.3 = ae 12.5 20.2 67,3 | 
| Lalahasti ; 161 77... 28,6 64.37 56 5.5 28,0 eas | 
; : 
| Rajampet 2a 7a 43.5 - 49.0 47 2 8.0 36.0 56.0 | 
Chintanani | 38 5.4 50.3 44,2 | 24 4.5 S050 onan 
| tiruttani | 25 40 36.0 60.0 7-4 25.0 6.0 75.6 
| , | 
| | ee 
: 
| | ieee 35,1 59,84 10.0 — Sag aaa | 
: i 
ic) All cases | 
: ) i 
: : 
| Xadiri 241 8.2 35.2 56.6 | 110 5.8 5.8. 68,4 | 
| Palmaner 56 He 18.5 76.0 -) 280 6.9 — 285 fee 
: Zalahasti 304 He 35.8 53.3 | eae 7.2 | 37Be eee 
t ' l 
| Rajampet | 180 tape = 46.4 «49440,.1 °° ee 14.0 4359 42,1 | 
| Chintamani | 65 We 54,4 40.8: 1 ee 6.3 3606 — G22 | 
{ Tiruttani 56 ee 40.5 8648.2. an 23.1  SOpmeeeee 4 
| 
i | | | 
Means: | Oe 08,5 52.5 | 10.6 a2 --seeer + 
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Table XX 


Treatment Results at the ind of One Year 


A. Cases with [soniazid-sensitive strains initially. 


: Males | Females | 
Towns : =i 7 
; Cases _——ODiied TB+ TB- : Cases Died ‘TB+ TB- | 
| | No. 7 fe p pp C= NOs vi % ya ! 
| i i | | 
(a} Me : . | | 
ca «(09:~CC 17 34.0 54.3 | 45 7.0 “28,6 == Ga 
Palmaner | 7 aie 9.5 19,6 71.4 =| g ; 0.0 22.2 17.8 | 
Kalahasti ,; 99 13.4 g6,0 - 50.6 -) 2). 10,0 ee 52.8 
: 3 | | 
Hae | C GT:C“‘iti‘*aKS CD ES 87,9 | 85 12,0 AB OS 
Chintamanii 17 0.0 B6,5. 43.8 2-  .. - 0.0 2 
Tiruttani | 22 10.0 47.6 42,4 | == (40.0) (20.0) (40.0) | 
: | a 
Means 10,1 g9.9 50.1 | 11.5 . 30,0 ere 
3 | | 
(b} C+ | : | 
Kadiri | 104 da UCC te 8 1 
Palmaner | 29 3.4 17,2 79.39 | 8 1.7 ~~ 1G tee 
Yalahasti j 137 6.0 29.7 64,3 | 4-3 «205 - 1975 4 
: 

Rajamet | 75 - 6.9 gi,2 51.9 j-34-. 4.8 “8355 eee 
Chintamani| 27 7,7 Boe? 42-3956 | 16 = 5.6 Bee 
Tiruttani ; 22 | 4.5 36.4 59.1 | 4 (25.0) (0.0) (75.6) | 
} ee ! 
5.4 35.6 59.1 | 8.8 | 166 
| | 
i / 
Ladiri ee? $5.2. 57.5.2) 3ea 6.2 23,he eet @ 
fale | Sl CGO 18.0) 76.0 | 228 4.5 %04e) 
Malahasti {| 236 - 9,1 $2.4 58.5 | 60 5.0 25,6. So.e57 
Rajampet j,| 142 11,1 43.7 45.2 1G COT ae 
Chintamani | 44. «4,8 Bel 41.25 | Se 3k Oe 
firuttani | 44 | Tet 41.5 61.3.) 293 (33.3) (lle 48ece)] 

Means: : (5 ee 55.0 
: 


10.2 24.4 65.5 | 


r 


Note: M+ = Cases positive by microscopy 
C+ = Cases positive by culture only 
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Table XX Contd. eoeea 
Treatment Results at the End of One Year 


B, Cases with Isoniazid-resistant strains initially. 


| : : : 
| Males Fenales : 
| | Cases Died TB+ TB- | Cases Died TB+ TR | 
i No. d, 4 d, | No d, 4, 44 


7 | (28.6) (28.6) (42.9) Fe ae 0) (1060.0) 


16,4 00.9 32.7 


Means: [16.7 BBee 27.9 


| : | 
Kadiri [at 25.0 Be 25.0 | 10 = 0 25.0 75,0 | 
| Palmaner = (0.0) (00,0) - (0.0) | 2+ = (8.0) (0.0) {100.0} | 
falahasti | 32 19.4 1. = 10.5 «| 20 40,5 67.1 22.4 | 
| | 2 | 
| Rajampet | 24 = § 33,3 61.5 eo 4 60,0 40.0. Ogg 
7 Chintamani; 8 | 6.0 85.7 14,3 | 8 28.6 S7e1 oe 
| Tiruttani 3 4 (50.0) (25.0) (25,0) | 3 (0.0) (100.0} {06,0} 
| | : | 
Means: 19,4 68-6 13.7 | 24.8 47,3 249 
| cb, G+ | | | | 
Mm Kaliri = 7 14.3 28.6 57.1 | & 0.0 7.1 4050 
! Palmaner § 0O§ |. - = - 3343 33.3. ga 
| Kalahasti | 22 (14.3 22,9 62.9 | 14 14,3 46.8 39.0 
| Ha jampet | B .19.5 62.5 25.0 4 25.0 50.0 25,0 
Chintamani ; 10 0.0 50.0 50.0 6 0.0 50.0 50.0 
| Tiruttani | 3 (0.0) (33.3) 66,7 pe 0.0 0.0 0,0 
| | =S— —— 
| Means: |. 10.8 440° 38.7 | 9.8 51.0 39.2 
. 
| 3 : : : 
i ( / All cases | 
i 
Me Gadiri (iti tT gt | is 0.0 40,0 60.0 
| Palnaner zz (0.0) (100.0) ~~ (0.0) | 6 20.0 26.7 —Saae 
| Kalahasti | 54 © 17,3 52,2 °* 30,5 34 3.0 64.6 32.3 

! : 
Me Sojampct | g2 | 27.6 616° 10.9 | 12 | 444 0 44,4 11 
| Chintamani: 18 | 0.8 64.7 35.3 | 14 Sse sha 27.3 
| Tiruttani | 8.6 (0.0) 


—_ 


Note: M+ = Cases positive by microscopy. 
C+ = Ca 


ses positive by culture only. 
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Table XxXTI 


Treatment results at the end of one year 


A. Cases with Isoniazid Sensitive strains initially 
Both Sexes 


| | 3 
Kadiri | 144 Se 140 18.2 57.6 | 
Palmaner a ea ee ft = 73.3 | 
| Kalahasti | 119 : 2.8- = = 20.1 16.1: 51.0 | 
| | 
Rajam-et P03 | a5 «=| 14,8 $2.0 38.4 
| Chintamani = | 31s Po | (14.8 29.6 55.6 | 
: Tiruttani Seay ae 16.0 7. 8.4 0,65 42.0 | 
i 
: | : | 
| Means: | jot s«éi2.6 24.4 53.0 | 
| : | 
| (b) C + | | | 
oe i 
Kadiri | 140 | 3.7 2355 fa 65.5 
Palmaner F484 4.8 172 oc 78.1 : 
Kalahasti Pad to 5.2 19.9 TaD | 67.4 
| 
Rajampet 96> 4 6.5 23,1 16.2 54.3 
Chintamani a8 a 6.8 28.5 12.9. 51.8 
| Tiruttani ee hag 27.0 a8. 61.5 
| fone 
Means: 
i 
H 
| (c) all cases (M+ & C+) | 
| Kadiri | 984 
Palmaner ae 
/ Kalahasti | 296 
' i 
Ra jaupet | 188 
Chintamani | 76 
Tiruttani ; 53 
| | 
Means: 


Table XXi contd.... 


Treatment mesults at the end of one year 
B. Cases with Isoniazid Resistant Strains initially. 


Both Sexes 


| Cases | Died TB+ TB- 
Towns a R | 
| No. | % 7, p fe 
: 
CC eee 
. 
(a) M+ | | | 
Kadiri aoe, 16,7 | 4 37.5 41.7 | 
Palmaner 3 0.0 0.9 50,0 50.0 
Kalahasti 52 16.0 4.4 64.5. 15.1 ) 
Rajamn-et | 31 38.5 0.2 57.4 ; 4.1 
Chintamani ae 14.3 0.0 71.4 14,3 . 
i 
Means: 22.6 1.4 5325 22.5 | 
: 
(b) C+ | | | 
Kadiri | 5 | 13.3 158 26.7 46.7 
Palmaner | 4 | 33.3 : 0.0 33.3 | 33.3 
Kalahasti ; 36 : 14.3 367 29.3 52.7 ; 
Ra jamvet : |. 16.7 001 58.3 25.0 
Chintamani : 1656) 0.0 2 ted 50.0 50.0 
Tiruttani Seamer: 33.3 66.7 | 
) 
. 
is ee Re < ——- 
Means: | | 12.9 2.8 38.5 45.7 
; 
(c) all cases (M+ & C+) 
i : ! 
Kadiri | ae 5.4 | a 33.3 43.6 
Palmaner 7 16.7 0.0 41.6 41.6 
Kalahasti | eee 15.3 | 4g 50.6 30.0 
/ 
Ra jampet | 43 31.6 0.0 S704 © 11.0 
Chintamani | See 1.1. 3 tae 60.7 32.2 
Tiruttani i 10 20.0 0.0 50.0 30.0 
i 
Means: | Al. on 48.9 31.4 | 
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Table XXII 


Comparison of treatment results in INH-PAS 
and INH Towns (Hef,Tables XVIII & XIX). 


Sex ; Initial sputum | Treatment | Result at one year | 
| exami nation Group ee at 
| _ Died TB+ TS- 


; 
| : | | 
; ; 
| Both Sexes | M+ | INES i058 33.2 57,0 
Se | | INH | 14.6 48.4 37.1 
; : i ; i 
; ; : : ; 
| Differences | 
| | | 
: : 
| C+ | INS-PAS 
| 
| | | Differences: | 
; 
; |All (4+ & C+) | INH-PAS i ao 29.4 62,7 
| . = | 
| | Differences -3,0 —14,3 4753 
Males | rr | INH-PAS | iige 33.1 55.2 | 
) . | INH | - 13,6 51.2 35.2 i 
. i : a 4 
: i Differences: —2.0 —18.1 20.6 
| : C+ | INH-PAS aa 26.8 68.4 | 
; | INE ab 43.3 51.1 
| , ee : ee we 
| i | Differences: _ -0.9 —16,4 17.3 | 
| |All (M+ & C+) | INH-PAS | 8,2 29.8 62.0 
' : INE 9.9 47.1 43,0 
. 
| Differences: | 
: 7 | 2 
Fenales ; M+ _ INH-PAS ; 565 34,1 60.5 / 
| : INH | 16,2 45.7 38.0 | 
i i 
| : | Differences: | -10.8 -11.6 22,4 
| : | 
| C+ _ INH-PAS ae 23.7 68.9 | 
| | | INH pe 22.0 65.4 | 
' : | 
| | Differences: | -5.l Ee 3.5 | 
| | all (M+ & C+) | INH-PAS foe: 28.5 64.9 | 
| | i INH | 14.5 37.1 48.5 
" x 
| : Differences: -7,8 —8.6 16,4 | 
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Table XXIII 


Comparison of Isoniazid sensitivity results at 
the end of one year of treatment in INH-—?AS and 
INH towns (Ref.Table XXI) 


{Both Sexes} 


Treatment Result at one year 
Initial sputum Treatment 
examina tion Group TB+ 


| Died S R | T2W 


A, Cases with initially Isoniazid sensitive bacilli 


M+ INE-PAS | 9.8 = | -t2.5 17.0 | 60.6 
INH ; 10.3 42.7 Set 4653 
a: xx | ** 
Differences -0,4 2 w-2 -—14,7 : 15,3 
2s | 
C+ INH-2AS | 4.6 | 20.2 4.9 = 10.3 
INH 7.0 26,2 11,0 | 55.9 
23 xe: ** 
Differences ~—2.4 » 6.0 -—6.0 » 614.5 
All (M+ & C+) INH-PAS 7.0 16.7 10,2 66.1 
INH 8.8 20.0 20.4 50.6 | 
; et He | | 
| Differences -1.8 | 3.3 -10.4 35.5 | 
B, Cases with initially Isoniazid resistant bacilli 
M+ | INH-Pas 10,822 37-2, 50.7 = 35.6 | 
| INH 34,3 i 0.0 56.3. 3) 9,5. 3 
* x | 
| Differences 23.4 P29 5.02, ©. 2651 
C+ INH—PAS 20.3 5.7 29.8 44,2 
| INH 5.6 0.0 47,2 47.2 
| Differences i479 7 eG 
All (M+ & C+) | INH-Das 15.8 | 3.9 4182-43-38 4 
INH 19,6 | 0.0 56.0 | 24,4 


Differences 
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Table XALV 


Five Years' Follow-up 


Follow-up Study of all cases from the 6 
'Treatment' Towns whether treated or untreated. 


Number: 1449 


Year of Di ed Sputum 
Observation an ie TE EG Me bon Se Scaative = | 
(78+) (73--) ) 
pp % Z 
i 14,6 : 35.8 : 49.6 
e 23,7 | 32,1 | 44.2 | 
3 31.1 24,9 7 44.0 
4 36,2 19.9 | 43.9 | 
, 41.4 
: | 


Table ZAKV 


Five Years' Follow-up 


Follow-up Study of 1154 Treated Cases according 
to initial radiological extent of disease /. 


"=xtensive" 


Years of "Limited” "Moderate" 
; "G — 
ress 


Cbserva- 


gre (235) (406) 


| jp | e 
| 1 4,8 22.3 72.9} 5.2 31,6 63.2 | 5.9 41.9 52.2 (20.4 45.9 33.7 
> | 6.5 22,8 70.7|11.1 31.3 57.6113.5 38.3 48.2!36,6 35,6 27.3 
) 3 | 11.9 20.9 67.2} 16,0 27.8 56,2/ 20,3 30.2 49.5/47.2 26.8 26.0 
4 15.5 16.4 68,1) 21.4 21,1 57.5125.3 25.8 48.9 154.8 18,5 26,7 
5 19.1 11.6 69.3] 24.5 21.7 53.8/31.9 24,9 44.1!58.2 16,7 25.1 
| | 
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Table XXVI 


Five Years' Follow-up 


Follow-up results of 1086 treated cases according 
to initial bacillary sensitivity to Isoniazid. 


Years INH—Sensi tive | INH—Resistant 
(887) (199) 
Died T+ TB— Died TB+ TB~ 
h % % % % he | 
1 8.C 34.1 57.9 17.6 55.4 me Be | 
2 15.8 31.8 52.4 | 29,9 42.4 27.7 
3 22,55 27.6 49.9 | 37.7 25.8 36.5 | 
4 27,4 S57 50,5 | 43.7 18.8 37.5 
me 5 32.0 21.7 46.3 |! 44,4 14,2 41,4 
Table XXVII 


Five Years' Follow-up. 


Results of 911 cases according to their bacterio— 
logical status one year after starting domiciliary 


treatment. 
Year of Sputum—po sitive | 
Observation ( (379) 


a oe Tr 
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Table XXVIII 


Mortality 
Average Annual Death dates ner 1000 due to All Causes 


| | | 
oo* | Kadiri Palmaner Kalahasti © Rajamet © Chintamani—‘Tiruttani 


ales | 
O- {| 7.4 4.8 4.6 4.6 —> 6.6 
15— | 2.7 4.4 4,8 5.7 42 4.7 
25~ | 3-7 4,5 S.1 9.2 4,1 5.3 
S=- |} 8.3 5.7 16.5 13.4 6.4 16.7 
ee ee 14,9 28.8 27.0 42-9 22.0 
55+ ji 44.3 56.5 67.3 63.5 49.8 61.7 
ees (eee G1 | 134 7-130 | “60 | 12:3 
Females | 
ae ee 6.0 5.8 4.9 5.7 6.4 
15= ae 4.8 a Fey é 8.8 4.2 404% 
a | 4,9 3.5 6.2 6.6 2.9 5,1 
35= : 6.0 4,0 8.0 8.0 4.9 16,2 
45— i 1253 8.6 15.4 18,90 12.93 16.2 


Table XXIxX 
Mortality 


o 
Annual Death Rates per 100,006 from Tuberculosis ) 


al | Kadiri : ~almaner Kalahasti Ra jampet | Chintamani : Tiruttani 
' 
Males ; : 
15-24 | pr ees, 0 81 ee 0 | 2 
25-34 61 43 i 23 +. ee 51 | 91 
35-44 | 194 ie Be a et 18 ;=-- 235 
45-54 | 397 209 604 | 599s: 92 P= 26% 
55+ | 452 . 140 851 : 723 56 pi Bat 
Muemsles 95 | St 1.208 | 24 ia} 129 
Fenales 
15-24 ee a A de 80 52 : 20 
25-34 63 Cae s 7 88 e269 11 ; 82 
35-44 72 : 0 ae mass 49 0 
45—54 61 Bee 8 Gaee e204} 23 


55+ | 102 CC 51 ee et0 | 62 
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Table XXX 
Mortality 


Deaths among cases of Tuberculosis as Percentage 
of deaths due to 411 causes, 


as Kadiri Palmaner ‘Kalahasti Ra jamp et : Chint amani : Tiruttani 
Males d % % % % d 
15-24 14.3 0.0 16.9 16.1 0.0 13,0 
25-34 16.7 9.5 26,1 19,1 12,5 17,2 
3544 23.4 9.1 20,7 25.29 2.9 14,1 
45-54 £746 7.3 21,0 sp fac 16,7 
55+ 10,2 2,5 12.6 12.3 ee 857 
wll males | 10,0 34 15.8 15.7 2.4 10.1 
Fenales 
15-24 3.0 8.0 6.1 9.1 12,2 4.5 
25-34 12.8 5.6 14,1 25.7 38.5 16.1 
3544 12,0 0.0 16.5 17,2 10.06 0.0 
4 5m 54 5.0 13.0 tao 10,7 1.8 8,0 
56+ 2.5 1.1 1,0 3.8 1,5 1,9 
W.11 females Pt. 2.8 8st (lB 0 ee 
Beh Gexcs ees | 3.2 | itl 26 (128 6 86 


Table XXxI 
Mortality 


Average death rates per 1000 in the 6 'Treatment' Towns 


¥ 
Deaths from all causes | Deathsfrom Tuberculosis 


95% fiducial 95% fiducial 
limits : ‘Limite 


Age 


A. Males 
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Table XXXII 
Average distribution of categories A,B & c*) 1969-68 


} Cases 
Towns per 1999 adults Cat. A Cat.B Cat.-€ 
per year(190%) | % t % 

Radiri 8.7 | 49.2 16.1 43.7 
Palmaner 324 59.3 14,7 Bosco 
Kalahasti 8.9 43. 29,2 3 re | 
Rajarmet 9.9 39.4 20.2 45.4 
Chintamani 3.8 31.6 18.4 59.0 
Tiruttani 4.6 59.0 15.2 34.8 


Means. | 42,5 eres 49.2 
: ; i 


*) Initial bacteriolosical diagnosis done:- 


(i) the same year - Category A. 
(ii) the previous calender year - Category RB. 

(iii) earlier than the previous calender 
year - Category C. 


Table XXXIITI 


Mean annual rates of proved sputum positive cases 
(per 1999 adults) according to sex showing percentage 
distributions of Categories A("NEW") and B+C("0LD") 


Mean 


T Males *) Females *) | 
Saige | A B+C A B+C 

| | 
Kadiri | 2.22 37.0 3.78 68.0 | 1.12 483 1.20 51.7 
Palmaner | 0.49 47.8 1.08 52.2 | 0.54 54.5 0.45 45.5 
Kalahasti | 2.89 41.6 4.96 58.4 | 1.00 50.0 1.00 59.0 
Rajamoet | 2.93 38.7 4.65 61.3 | 0.77 42.8 1.08. 5%, 
Bria tamsaik Ga1@:,, 32.2 1.60 67.8 | 9.47 34.6 0.89 6 
Tiruttani | tae 41,4 2.01 58.6 | 0.62 S78 0.45.48, 

/ 
| | 


*) Totals. of Males/Females = 100% 
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Table XXXIV 


"Pool of Infectious Cases' 


Bacillary cases per 1000 adults in each of the six 


treatment towns accordin 


and B+C ("OLD"), 
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Table XXxXV 


'Pool of Infectious Cases' 


Mean of bacillary cases (per 1000 adults) of observations 
in the 6 'Treatment' Towns according to Categories A {"New") 


: on ; ; : 5 
and 340 ("01d") and the method of demonstrating the bacilli.?/ 


411 Towns —- both sexes 


: : | | | 
ao | | | | 
foeo | «3.13 «(1.50 ~4.63/| 0.33 0.02 0.35 | 3.46 1.52 4,98 | 
ee i.79 «821.95 —-3,04| 1.65 6.70: 2.38 | 3.47 1.95 5.42 | 
Meet 1.76 1.30 2.06! 2,06 0.69 2.75 | 3.82 1,99 5,81 | 
63 | 1.73 1,56 2,29{ 2.40 1,14 3.54 | 4.13 -- 3Ae=— 65 I 
Meee 2.51 - 2.55 = 4,061 2.40 1.86 4,26 3.01 aie = oe 
65 | 0.64 0.78 1.42] 2.42 2.49 4,91 | 3.06 3.27 6,33 
ee P86 1.40 2.85 | (1.07 (1.50 3.47 | 3,33 2.99 6,22 
[et 1.05 0.84 1,891 2.36 1.66 4,02 | 3.41 2.50 5.91 
+ 88 $58 0.04 ~ 241; 2.38 1.08 3.46 | 3-96 2,01 5,97 


* 
~0.17 -0,02 
“a 2.29 


* 
H 
’ 
3 
4 


7 


Hote: *) 220.05; b = regression coefficient 


a) i+ : Sputum positive by microscopy; C+: Sputum positive 
only by culture, 


Table XXXVI 
"Pool of Infectious Cases' 
Isoniazid Sensitivity 
4nnual Mean rates of bacillary cases per 1000 adults 


from 1961-1958 according to INH-sensitive and 
INH-resistant strains, 


ee eee ee ee ee 
| POLI } "NEW" (Category A). |... "OLD" (Category Bic) _| 
: . C : C+ » 

8 


| 

M+ U+ | Ni+ 
| 
| 


; : / 
i Kadiri | 1,39 gk i OP es os (os Pe gee 
Palmaner | 0.84 Gros) «(0.84 )=s«G0B} O,49 = =—s«éd«w |) ee 88 | 
tance 1,52 Gee! 1.90 O67 1.10. 1.61 | =e 6.801 
| | | | | 

| Rajamet |! 1.4% Geo) 1.33 0.291 1,32 2.61: | > ian 0,05) 
Chintanani | 0.33 Gee —0652« 057) 0,88 = «1.26 | 0689 = 0,501 
| Piruttani | 0.66 0.30 0.93 iy 0.53 0.90 1° Os60 © 0,33] 
| Mean: | 1.03 0,39 1.416 0,190.87 1.35 0,87 0,82 | 
: | | 


Note: M+ = Cases positive by microscopy. 

: Cases positive by culture only. 
Isoniazid-sensitive strains, 
Isoniazid-resistant strains, 
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Table XXXVII 


‘Zool of Infectious Cases' 


fonual Mean rates of bacillary cases per 1000 adults 
from 1961-68 in the 6 Towns according to Isoniazid— 
sensitivity and ‘Categories’ and methods of sputum 
examination. ; 


Category INE-S INH=2 Total 


all] geeky 74 48.2 | 


| 

: 

"Em" (A) | | % | é | 
+ | 1,03 72.5{ 0,39 27.541 Ieee 100.0 | 
C+ | 1,16 85.9! 0.19 14,1 | 1a 100.0 | 

i 

! 

all | 2,19 ie 0.58 20.0 | 2a 100.0 | 
i | : 

| ! 
| "oLD" (340) | | : | 
: M+ 0.87 30.21 1.35 60.8! 2,22 100.0 | 
C+ | 0.87 62,6 | 1,39 100.0 | 
| | 
: | 

: 


| Total "| et 203 61.6! 2,45 38.4 6.38 100,0 


Note: INES = Isoniazid-sensitive strains 
INS-K = Isoniazid-resistant strains 
M+ = Sputum positive by microscopy 
C+ = Sputum positive by culture only. 


Table XAXXVIII 
'Pool of Infectious eases' 
Comparison of percentage distribution of mean rates of 


NH-sensitive and INi-resistant cases per 1000 adults 
in "INH-PAS" and "INH" towns. 


| Category 


yey" ( A) % 


: 
| | 
INE-PAS 2,63 83.4 | 0.55 16,6 | 9.18 ede ; 

INE 1.78 Tia 0.56 22,9) 2,34 100.0 
"OLD" (B+) : | | 
INH-PAS 2.09 57.5 | 1.55 42.51 3.64 ° 100.0 | 
INE 1.45 40.7 | oie 59.3 | 3.88 eo” | 

, ! 
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Table XXXIX 


Summary of work done at Surveys I, iI & III. 


/ 


¥ | 
Total Persons Persons j{@eleeted Examiced bac~  SBacillary | 


) _ Popu- eligible - A-rayed (for teriolozically Cases 
. lation Ho. % | Bact. Bxam, No. y No. 
Survey I (1960-61) 
‘Kadiri | 16543 9814 8790 89.6 9820 7ll 86,7 Bg | 
|Palmaner , 8812 5156 | 4675 «490.7 | 275 299." 86.4 1 ? 
\Kalahasthi | 23364 15229 12611 82.8; 1068 948 88,9 144 ) 
Rajamet {| 10835 6983 6264 89.7 | 740 608 82,2 65 | 
iChintanani 17438 10460 |. 9343 89.8 608 515 84,7 S 
‘Tiruttani _ 9079 5839 5077 87.0 413 345 83.5 36 
Survey Ii (1962-64) 
| Kediri | 18390 - 10805 | 8208 76.0 | 580 523 90.2 ae 
\Palmaner | 10479 6186 | 5542 89.6 333 300 90,1 23 | 
‘Kelahasthi | 25548 16814 13788 82.0 | 1396 33. 8s 224 : 
| 2 jampet |} 10686 = 6857 =| «5086 74,3 | 469 394 84,0 Q | 
Chintamani | 18767 11139 | 8006 71.9 | 543 nT? -- 87.9 36 , 
6621 5612 84,8 | 551 501 90.9 32 


| Tiruttani 


| Kadiri 

| Falnaner 

i Lelahe sthi 
| Ra jampet 

| Chintanani 
| Pirattani 


; ; . 


: 10282 


20438 
12148 
20741 
12192 


| 20682 


: 12617 


Survey III (1965-68) - (a) Treatment Towns. 


eee 


| 12267 
7471 
- 19052 
7811 
; £25 
8035 


. 10292 
| 6396 
| 16062 
| 6107 
10178 

6681 


Survey III (1965-68 
|Rayachoti | 16236 9517 ; 8465 89.0 
(Srinivasapur 7968 4610 |, 3867 63.7 
‘Lulbagal 114587 8127 | 6686 82.3 
Negari 7786 4783 | 4222 88,3 
'Puttur | .10212 6299 ; 5322 84.5 
'Punganur 16677 . 10084 | 8304 82,4 


ON Re eRe em ere me 


; 
: 


f 


929 
214 
337 
285 
430 
469 


893 
191 
313 
267 
401 
433 


—- (b) Control Towns 


- 
: 


: 
: 
' 
: 
: 
: 
; 


eo ee a ema a ee 


*) adults (15 years and above). 
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Total 


Males or Females 


~~ 


T2ble 


Three Prevalence Surveys 


Bacillary Cases per 1000 adult 
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4,6 


11.6 7.3 


Iii 
tes poSitive by Culture only. 


'N+' denotes ,ositive by Microscopy. 
deno 


C+! 
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Table XLi 


Three Surveys 


Prevalence of bacillary cases per 1000 adult ales and females 
at Surveys I, II & III in the 6 "Treatment" Towns according to 
sex and method of bacteriological diagnosis. 


TowNs | 


| Tiruttani | 5.15 2.57 toto 
j 


: ; ‘ 
; Z : an BREE Sere NS ES 
: . ; : H 


M+ C+ All | M+ C+ All | M+ C+ All | 

4 

| | 
| Survey I (1960-61 , 
| , 
| Kadiri P @.12 2,68) 0.60 | 2.11 0.78 2.89 | 8,23 2emes 13.46 | 
| Paimancr i 3,43 0.58 4,00 | 6.65 0.22 0.87 | 4,08 - 0.80 4,838 | 
| Kalabasthi 6.70 350072.99,75| 2.16. 4,16 3.31 | 8.86: aeepatas0s | 
Peeiemoee | 6.66 1.53... 8.20' 3.29 1,07 4.38 | 9.96 8,60 12.58 | 
Chintamani’ 1.53 1,08 2.60, 2,15 1,14 3,28 | 3,68 2.22 5,59 | 
{1 4,11 O00. 91.12 | O26 eee 

' 


eee «64.93 )«— 1588), 6.81; 1.91 O578 2.64 | 6.82 Spay 9,48 | 

| | 

| Survey Ii (1962-64) | 

1 : 

| Kadiri | 4,01 1,21 Bee2 | 2,08 0.39 2.47 | 6.09 1.60 7,69 | 

Teeter | 0,78 «41,97 8,761. 0.48 : ty41. 1.89 | 1,86 Sede = 4.66 | 

| Kalahasthi| 4.87 7.89 12.77! 1.94 3.07 5,02 | 6,81 10.98 17.79 

| 

Poajamen | 8.45 2,06 41.41 | 1,31 0.06 2,27 | 9,76 8.0% 13,60 | 

peettemes | 1.28 1,7 2.09 | 1,11 . O58) 2,04 .| 2,30 seeed Gy0e 

eee 3624-16 G78 | (0.58 Oy 1445 | 3.82) eee Bead 

} i t 

t . : 

eee 2 3.77 2,882 6568 | 1.25 1 By 2,52 | 5,02 eee ee | 

| 3 eg 

: Survey III A (1965-68) | 

“TRRATMENT" TOUNS | | 
Nl 

Pirate | 2.54 «61,23 2 8.77 | «(0.33 048 2.16 =| 2.87 eee 

| Halahasthi | 4.86 4,73 9.59 1.50 0,77 2,26 | 6.36 5.50 11,86 | 

| | | e 

Peeeteeee | 5.47 7.25 92072 | 1.48 Beg | 3,65 | 6.08 ena 

PCmimtemmt | 1.86 -1,86 3.73 | 0.638  G.87%', 2.50 | 2.510 2aeee ee Gioan 

| Tiruttani | 4,21 2.26 6.47 | 1.23 1.24 2,48 | 5.44 9.50 8,94 | 

eee 3,07 3,7h 9ed7 | 1,139 doe 8439 «| «4,76 ee 

i ; 

; Survey III 5 (1965-68 

MCCHIROL" TOWNS | 

|Rayachoti { 4.12 6,64 10,76 | 1.4 1.38 2.79 | 5.53 8,02 13,55 

| Srinivasapur 1.48 3.96 544 ; 0,59 0,54 1,13 | 2007 4.50 6,57 | 

| Puttur PoyOr,.  as6Gereos | 0.86 1,415 2,29 | 6.73. Saad 21,83 | 

| Punganur , 2.63 2.22 4,85 | 1.29 0.79 2,08 | 3,92 3,01 6,93 | 


| | 
co Ma S.07 «= «3,00 (vel? | 0.04 0,98 1.87 | 4,21 4,82 9,03 | 


Note: M+ denotes cases positive by microscopy. 
C+ denotes cases positive by culture only, 
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Table XLIT 


Comparisons of Mean Prevalence Rates in the 6 "Treatment" 
Towns obtained at the 3 consecutive Surveys I, II & III. 


nosis 


: } 
Groups Mean Prevalence | Changes between > P—Values | 
Bas Bact per 1000 adults | Surveys ; 
ke | dt 
Bi. Diag ®); I II [Il jee I-III I-II I-III 


M+ 
C+ —~1,00 -1,.83 0.2 0.1 


| x 

| ee 1,26". 70s 0.05 
| : 

! 0.15 —-0,56 »0.2 50.2 


ee ee ne 


| 
| 
j 
Petal | 6.81 6.66 7.37 
: 
| 
| 
{ 
j 
| 
} 


| f 9: 
M+ 1,08 7:25 1.13 | 0,66 0.78 0,08 0,04 
C+ Osta ot. 1,21 | Spee 20.48. 0.2" 0.2 
; 
Total 2.62 eee = 2.33 | Oe 0.31 0.2 >0,2 
: *% HH: 
M+ | 6,84 5,02 4,79 |. - 1382 2.05 0.004 <€0,01 | 
C+ | 2.61 4.15 4.92 | -1.54 2.31 0.2 Gare 
Total | 9.46° G18 9,71 | 0:8B 7 0.25 %0.2 “Space | 


=. 


@) Note: M+ = Cases positive by Microscopy. 
C+ 


Cases positive by Culture only, 


“4 


Table XLIITI 
a a chad 


Comparison between Mean Prevalence Rates (per 1000 
adults) at Surveys I, II & III in the 3 "INH-PAS" 
Towns and the 3 "INE" Towns and Mean Changes between 
Surveys, 


id a! I-If I-Iil (| I-IiI z-lil 


/ Groups Mean Prevalence Changes between | P—Values 
Sex Bact. rates Surveys | 
| di ag~5) Surveys 

nosis Il 


| 4, "INH-PAS" TOWNS: 


Re pe See. 4 he en ES Omens OO + cope 


| Males | 
| K* 
: M+ 42 Spee eee | (2,80 1.94 | 0,01 | egeoeee 
. C+ 2,03 a,G0s eed |. -1,66 -1.60 | >0,05 »>0.05 | 
| All te45~ > Op Geeta | (0.58 0.34 + >0.05 > 0.05 
i Females i ) 
i x: 
| hi 1.64. ees LC 4 0.50 | »0.05 0,03 | 
C+ 0.72 1,62°.0,09 | +090 3 120,97 150.05 -Sogeeee 
H i 
| , | | 
i All B06. Sitges, | -0677 0.24 | »0.05° >0,05 | 
| 
Both Sexes : | + | 
x* 
| M+ 706. “4,72 aes. | ~~ 2484 2.44 (£0.01 0.09 | 
| C+ 2.75. . Bodie gee | ~2556 “1.87 | »0.2 0.06 
{ ; 
i ! 
| All $.80 10.05 9.23 {| -0.24 Oepr | > 0.2 >0.2 
i 1 
Be "INE" TOWNS: | : | 
| | Males . | 
| Srey i : 
i M+ 2,45 4,32 ees | -0.13 0.6C | >0.05 0,05 
| C+ L713 . 2,07 gee | .-0,34 -2,08 | >0.05 0.05 | 
| All 6.18 6.39 7.64 | 0.21 wl46 1 >0.05 0,05 | 
é } 
Females | | 
' 
M+ 2.18 1.CG- ete. | | ~1,18 1,07 | > 0.05 > 0.05 
C+ 0.74 6.92 1,43 | 0.18 —0.69 i > 0.05 > 0.05 
: } 
| All 2,93: 1.929 9Gees | 1,01 0.39 | >0.05 >0,05 
| | | 
Both Sexes 
| M+ 6.63. . 6.92 meer |. -3.92 1.66 ; 0.2 Oct 
C+ 2.46 2,90 5.22 | £53 2.76 | >0.2 O_2 | 
| | 
All O11 868i ome | 0.80 -1.07 | >0,2 > 0.2 | 
| 


@) Note: M+ = Cases positive by Microscopy. 
C+ = Cases positive by Culture only. 
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Table XLIV 


Prevalence of Cases with Isoniazid=sensitive (S) 
and Isoniazid-resistant (R) strains at Surveys 
I, II & III —- Cases per 1000 adults. 


= ames 

Males Females | 

eg | M+ C+ | M+ Sear 

i Beet: eee 8 Rat S R | 

; Survey J | | : | 

1. Kadiri mee 1602. 2.35 6.12) 1.81 . 0.30 0,78  0.C0 | 

2, Palmaner | 3.43 0,00 = 0,58 0,00} 6.32 0,42 eegee « 0,00 4 

| 3. Kalahasti Sete 1,24 = «2,76 0,28 1,12 1.02 0.91 0.25 | 

| 4, Rajampet | pope 0,89 0,53 0.00. 2.71 0.58 '1.07 6,00 | 
Seo. Chintamani {| 0.97 0,55 = 0.81 O27; 1,16 0,9934,03 °° “0,12 4 

|S. Tiruttani =, 4.58 = 0.57 2.08 0.51, 0,67 0.44 0,00 0,00 | 

| , : 7 : | 

| Means: 4,21 0.72 1,68 20, 1.30 0,0 67> 0,08 

| Survey II . 7 | 

) : 

| 1, Kadiri | 1.64 2.37 0,94 O527| 1,14 0.95 0.13 0,26 

| 2, Palmaner | 20pee0.20 1,97 0,00) 0,48 0.00 0.40 1,00 

| 3. Kalahasti | 3.43 1,57 «| «6.28 7.61 0,71 1,222,565 06.53 

: | 

4, Rajanpet |=dege = 2,76 | 2,27 6.68] 0.79 0.52 10.48 06,48 | 

| 5. Chintamani | 0.48 0.80 . 0.93 0.78! 0,00 1.11 (0.40 0.53 | 

| 6. Tiruttani poeyehe 0,76 : 1,15 0.38! 0.39 0.19 0.87 0,00 

/ 

3 

. Means: 2,20 p58 : 2.26 0.62} 0.59 0.67 .0.81 0.47 | 

i : : : 

| : ? : i 

| Survey III A - 'TREATMINT' TOWNS - | : | 

; : { 

i 1. Kadiri | Bese fit 6 4,58 0.40 | 1.16 0.42 ues OTe 

| 2. 2almaner ieee 0,00 | 1,423 0.00; 0.33 0.00: 0.67 0.17 | 

' 3, Kalahasti | Syme 60. 3,67 1.06/ 1.16 0.34 0.63 0.14 | 

| ‘{ i 

/ 

4 Rajampet | Ogee 2.56 | 5,70 1,55 | 0,84 0:63 41574. 0,43 | 

| 5. Chintamani == «1.18 90.71 1.42 0.44} 0,38 Oeste 0611 4 

| 6, Tiruttani | aged 0,08 | .1.64 0.62; 0.70 0,.53°1524 - 0,00 | 

: ; i : 

eR eae <-—. — —<—  n5- <n SreeRNEEn  emeemener 

| Means:' 2,52 1,14 | 3,03 6.68! 0,76 0.36 (0.95 0,27 | 

| : | | 

| Survey IIT 5 - ' CONTROL! TOWNS CC | 

[%. Reyechboti | 3.09 1.03 — 6.28 G:65| 0.70 0.76 a8 0,25 7 

| 8. Srinivasapur | 0.60 0.89 3,11 0.85 | 0.30 0.30 0.54 0,00 | 

| 8. imlbagal | 6,68 0.33 | 1.98 0.48 | 0.00 0.50 0.77 0.46 | 

| : | | 

10. Nagari | Somos 6S 4,17 0.25} 0.96 0.00 0.23 0,00 | 

ll. ?uttur | Ge@eeu,81 | 3.49 0.21} 0,85 0,004.22 -- 0,20 | 

12, runganur | 2.10 0.53 . 2,22 0,00 | 1.03 0,26 0.56 0,23 | 

) Means: 2.30 0.68 3.54 0.35; 0.64 0.29 0.74 0,19 | 


llote: M+ = Cases positive by microscopy. 
C+ = Gases positive by culture only. 
S = Cases with Isoniazid-sensitive strains. 
R = Cases with Isoniazid-resistant strains, 


ee 
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Table XLV 


Mean prevalence rates per 1000 adults of cases with Isoniazid 
sensitive strains in the 6 "Treatment" Towns at Surveys I, II & III. 


| Surveys pene 1 alae P-Values 


I a Ili ec oe Snare ee 


4. Cases with INH-Sensitive Strains 


Both Sexes 


| 

Males | . 
* * 

M+ b 4.21" oe 22, 52 2,02 1.69 £0.01 < 0.05 | 

C+ | 1,68 2.26 3,03 -0,58 -1.35 > 0,8: 2 08 =} 

| 

All | 5.89 4,45 5.56 1,44 0,34 > 0,1. Sa ee / 

Females | 

M+ | 1.30 0,59 0.76 0.66 0.54 >0.1 >0.1 | 

C+ | 0.67 0.81. 0.95 0.14 ~0.28 >0.2 a 

| 

All 1.07 - eae 4, 71 0.58 C,26 > 0,2 sage | 

| 


Oe ee re em 9 ements me ere a ne ee ne tee en et ar ee NR RN RE RRR EEE | RS te em Some eae, Re a EE NE RE , OS s RE me ee 


| | 
| | 
i 
| 
: 
i KX ¥* 
M+ | 5.51 Soy g.28 | 9573 2.21 | £0,001 £0.05 
a: | 2.35 3.07 3.98 | -O.71 -1,62 > 0.2 —& 0,05 
All | 7.86 5,85, 7,26 | 1.85 0.60 | >0.1° ee! 
| | | | 
be. Cases with INH-Resistant Strains | | 
. | : 
Males | | | 
M+ 0.72 178.14 ~C.86 -. ee ets es | 
Gr | 0.20 0,62 0,68 -0,42 ~0.48 | >0,25 2a | 
: | 
Ail | 0.01 2e205 1.82 | ~1,290 -0.91 | 0.3 > 0.2 
Females | 
M+ | 0.61 ° 6.67. 6,36 ~0.06, 0.25 | > 0.2 C.2 
C+ 6,08 Galea o.27-| -0.4 21 | - 0.08 0,2 
| 
All . 0.67 agie 6s) ~0.4% 0,04 | 0,03. Boe | 
Both Sexes | | | 
| Nit 1.33 2,250 1.51 | -0,93 ~0,18 | 0.2 Seen 4 
| C+ 0.26 1.09 0,94 | -0.83 -0.68 {| 0.08 Ol | 
. * 
| All 1.58 “Syaeeeees | ~1.76 eOs87- | 0,04; meee 
| 


Note: M+ = Cases positive by microscopy. 
C+ = Cases positive by culture only. 
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Table XLVI 


Yer cent Changes in Yrevalences from Survey I (= 100%) to 
Surveys If & III according to sex, method of demonstrating 
the bacilli and the bacillary sensitivity to Isoniazid - 
watcs = Cases per 1000 adult males & females. 


Group Sex Survey I . Survey II Survey III 


Cases regarcless of INH sensitivit 


(1) Cases positive by microscopy (M+) 
: 


Feaales 1.91 100 1.25 65, 1,13 59... 
Both Sexes 6.84 100 5,02 73 4,79 70 


‘ . A 
(2) Cases positive by culture only (C+) 


Males 1.88 100 2.88 153 3.71 197 
Fenales 0.73 106 1.27 174 1,21 166 
Both Sexes 2.61 100 4,15 159 4.92 is9l 


( 2 ‘i . ° : 
(3, 411 positive cases (M+ & C+) 


OE EA CO ONIN et ET A eT NE ee tatty tt te ee AN 


Males 6.81 100 6.685 98 1491 108 
Females 2,64 100 anne 95 a 88 
Both Sexes 


Be Cases with [Ni—sensitive strains 
X 
/ 


, Cases positive by microscopy (M+) 


} 
H 
i ae 
Moles 4,21 100 9.95 52 9.52 60 
Fonales 1530 1c0 0.59 45 0.76 58 
Both Sexes 5.51 10¢ 2.78 50 3.28 60 | 
(2) Cases positive by culture only (C+) | 
Males 1.68 100 2.26 135 3.03 180 | 
Females 0,57 1600 0,81 151 0,95 142 
Both Sexes 2.35 100 3.07 131 3.98 169 
(3) All positive cases (M+ & C+) 
Males 5,89 100 4,45 76 5.56 94 
Females 1.97 100 1,40 71 1.71 87 
Roth Sexes 7.86 100 5.85 74 7.26 92 


Ce Cases with INH—resistant strains 
' 


(1) Cases positive by microscopy (M+) 


Males 0.72 100 1.58 219 i<i4 158 
Females 0,61 100 0.67 110 0,36 59 
Both Sexes lsae 100 2.25 169 1.51 114 


(2) Cases positive by culture only (C+) 


Mal es 0.20 100 0.62 310, 0.68 340 

Females 0,06 100 0.47 783 Ose 4.5C 

Both Sexes 0.26 100 1.09 4192) 0. 94 362 | 
(3) 411 positive cases (M+ & C+) | 

Males 0,91 100 2.20 242 82 20C | 

Females 0.67 100 1,14 170 0.63. 94. ) 


Bot 


Table XLVII 


Mean Prevalence Hates at Survey III in the 6 'Treatment' Towns 
and 6 'Control' Towns (Cases per 1000 adult males & females), 


"TREATMENT ' 3.66 3,71 | 

| ! : 

; i : 

"CONTROLS! Bees deco 860717 =f 0698 0.903 «61.86 | eek 82g 08 

| | 

: s i ! 

Differences Poeee—O615 0.20 + -0,20. 0.28 0547 0700 0,30 0,664 

S.E, foes, 1015 91.87 | O26 0.20 0.46 | dele 1.32 2.840 

| (d.£.1¢) | ) 
Note: M+ = Cases positive by Microscopy. 


C+ = Cases positive by Culture only. 


Table XLVIII 


Comparison of Mean Prevalence Kates at Survey III of cases with 
Isoniazid sensitive or Isoniazid resistant strains in the 
'Treatment' and 'Control' Towns, 

Rates = Cases per 1006 adults (Males & Females) 


| TOWNS | MALES | FEMALES [| BOE SEXES | 
/ id ! M+ C+ ALL 4 ves C+ All Me Ce ‘aun | 


Isoniazid Sensitive Strains 


5, 


B. Isoniazid Resistant Strains 


'Treatment' | 2,52 3.03 5,55 G.10. 0,95 1371 | 3.29 3,96 7.26 

‘Controls' | 2,30 3.54 8.84 | 0.64 0.74 1,38 | 2.94 4,28 7,22 
| : 

Differences {| 0.23 0,51 -0,29 Gel 21 (0133 | 0.35 -0.31 0,04 
| 0.76 1.00 1.43 at .. OE 
| 


| 
| 
i 
| 
t 
| 
| 
| 
i 


A NL A TT LT A CT TTT eT A =m" «-atarteRG ae 


: 
| 
0.80 1.11 1.30 | 
| 
| 
i 


reatment’ P72 0.68 1.82 0.36 0.27 0.63 | 1.51 0.94 2.45 
i 
‘Controls! 0.98 0.35 1.33 | 0429 0.19 0.48 | 1.27 0.54 1,89 
Differences 0.16 0.33 0,49 | 6.07 0.08 0,15! 0.24 0.40 0.64 
S.E. 0.45 0.25 0.65 | 0.14 0.13 0,23 i 0.50 0.29 0.73 
i 


; { } j 


Note: M+ 
6+ 


Cases poSitive by Microscopy. 
Cases poSitive by Gulture only. 


; 
. 
‘ 
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Table XLIX 


Mean prevalence of bacillary tuberculosis per 1000 

in the 6 'Treatment' Towns as determined by Surveys I, 
Il & III, compared with the annual mean number of 
Sputum—positive cases per 100C adults on the Register 
of known cases of tuberculosis — Both sexes, 


fifa: 


TOWS 
‘Pool’ ‘aATIO 
“SP ‘| 
| | 
e | 
Kadiri 6.3 = 1.20 | 2.728 3.46 | 1.08] 10.03 8.37 | ie 
Palmaner 2,74 ee | (1,70 | 2.08 91,70 | 1,22) 4,82 3,31 | loam 
Kalahasti 7.34 4.85 1.51 | 6.89 4,04 1.71; 14,23 8.89 1.60 
Rajanpet 8.89 6.09 1.46 | 5.31 3,36 | 1.58) 14.21 $.45 | 1.50 
Ghintamni | 2.86 2.12 1.35 | 2.53 1.63 1.55| 5.38 3.75 | 1,42 
Tiruttani } 5.17 2.70 , 1,91 | 2.83 1,99 1,42) 8,01 4.69 | 1,71 | 
| | 
i 21,50 | 


Correlation 


coefficient 0.97 7 0.911 


nr oe tee meee 


Ch itt li at i i i hii, iio tot. in oo nn ene ee 


| 
! 


Note: M+ 


Cases positive by microscopy 


C+ = Cases positive by culture only. 
Table L 
Tuberculin Sample Survey 1966-69 
Coverage by Tuberculin Testing 
1 j d 
Persons Died, moved Available . Tested Tested & | 
| living in out or for ; read ) 
TOWNS | the sample absent testing | 
blocks . 
| Now No. No. No. No. 
| | | 
Kadiri 2207 717 1490 1044 882 
Paltfaner 2234 554 1680 | 1406 1336 . 
Kalahasti 3109 720 2389 | 1733 1546 
Rajampet 1922 273 1649 | ae 781 
Chintamani 2269 580 1689 | 1315 1204 
Tiruttani 1990 365 1625 i 1222 1144 
. 
Rayac hoti 2431 436 1995 ; 1303 1273 
Srinivasapur 2473 642 1831 «1323 1210 


Mulbagal LT 1 34.9 
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Table LI 
fuberculin Sample Survey 1966-69 


Mean percentage of reactors to 2PD-S ( ¥% 8 mm) according to Age. 


139 70.7 | 84 48.3 74 56.6 | 
us 


2-4 years 5-9 years | 10-14 years | 15-19 years j 
aren Tested Reactors Tested Reactors Tested Reactors Tested Jeactors 
No. No. % No. % 7 No. % 
| Madiri ee 8.) eee 10,5 | idiom ak. | ge 
- Palmaner 185 2.6 Pers 8.4 fo ae 16.9 =: 133 19.5 
| Kalahasti*™) eee 11.2 Wee 06,2 . | 186 40.3 | 157 eee 
Rejampet Bee 20.5. 2 aeOe = 33.7 | Ti ase | ot 
Mutotani once == CG C1 TS SCL C10 
Meta: eto 8S CE OCCT. | 103 | 
Rayachoti Pe 849 i 10.4. |. 496 40,2 | 109 
Mumesivascpur 116 =~ «2.9 aR 11,0 Bs tt 8g ee 
“Mulbagal Meee 164 ig Boe 7,2. | BAD ee 18.7 | 100- 
| Nagari eee 82 | eK? RS eo 103 
| Puttur ee ee 
Means | ie BB iG.0 2S 176 =~ (6k1. | 107 
20-24 years (25-34 years 35-44 years 45-54 years | 55+ years 
i Tested Reac- Tested Reac- Tested Reac-— Tested Reac- Tested Reac— 
tors |: tors | tors: | tors | tors 
| Sadiri 4273.3 | «145. 41,3 120 92,0 -==9h 83.1 68 
Palmaner | 66 35.5 | 180 88,9 137 51.7, 403 87.5 |. 87 eam 
Kalahasti / 110 62.8 | 268 82.3. 217 79.0 | 418 74.5 95 7am 
Rajanpet 4 58,0 | 151. G84) 496- 84,4 er 81.7 | 7 
Chintamani 4.4054 #147 (66.5 | 127..65.5 | i 64.6 69 2 eam 
firuttani 104 54.4 218 66.4 156 68.6 105 694 81 65.1 
Rayachoti 6265.5 | 222 QO | 191 76.7: 98 . 7.¢ 89 ae 
Srinivasapur 63, 44.3 | 149 $18 | 120 70.8 S81 66.2 | 74 =seeeem 
il bagal 20.6 137 62:8) 113 65.4, 77 6.8 7 [aie 
| | : | 
Nageri Of 50,0.9:197 Gay@ | 181 71.24 2% 70.4 | 17 
| Puttur | oo 40.3 9% 207 66:8. 177 +73.9°'  O& 76.0 | 66 aaa 
aunganur | 105 66,0 207 62.3 | 
D 


*) ] 


ata based upon 15 sample blocks 


Table LII 


Tuberculin Sample Survey 1966-69 


Comparison of Mean rercentages of tuberculin reactors 
(>8 ma) in the "Treatment" and "Control" Towns, 


Treatment Control Difference 
Towns Towns 


Table LIII 


Comparison of the results of tuberculin 
testing during 1959 and 1966-69, 


1959 1966-69 ee 
Survey Survey Difference 


5-9 years o-9 years 


A. “Treatment" Group 


Kadiri 23.4 19.5 329 
Rajampet 20.7 FS ef —13.0 
Chint amani 18.5 12:5 6.0 
Tiruttani 3e4 8.9 —5,5 
Kalahasti 21,9 26,2 —4.3 
Palmaner 6.2 8.4 —2,2 

Means: 15,68 18,20 -~2,52 


B, "Control" Group 


Rayachoti 16.4 19,4 —4,0 
Srinivasapur 13,5 11,0 ~2.5 
Mulbagal 7.4 Tez 0.2 
Nagari 15,6 15,7 ~0.1 
Puttur 19.5 13.8 Sel 
Punganur i ARN 16,0 -3.9 


Means: 13.92 13.85 0.07 
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Appendix Table I 
1959 Sample Survey 


¥requency distribution of diameters of induration to 
Mantoux Tests among school children in Standards I & IT 
(excluding children with BCG vaccination scars), 


Diameters of _.... : : : ree = 
Sadiri Rayachoti Rajampet Chintamani Srinivasapur Mulbacal 


indurations | 
mr : 
| 
O= 145 200 102 78 83 109 
2. 73 71 61 291 86 134 
4 24 9 9 51 4 6 
6-= 9 2 3 15 1 g 
B= 12 2 4 9 2 1 
10— 13 3 10 12 1 1 
12 : 9 12 10 14 6 2 
14— | 8 12 11 16 4 4 
| 16= 3 9 1 8 5 1 
19— 8 9 2 7 4 4 
| a 7 I 3 4 1 3 
22 4 = 3 4 2 t 
24+ 1 1 - 4 1 - 


Diameters of 


Indurations” Tiruttani Nagari Pottur Kalahasti Palmaner yunganur 
mn { | 
i 

O= | 28 34 12 175 96 142 
| 2 | 104 99 147 228 84 37 
4 | ll 24 23 17 3 3 
/ 6= ? 5 5 5 7 - 1 
B= : “ 2 ba 9 3 5 
10= ; as 3 3 12 2 4 
12- = ae Fo 16 1 1 
14. | a 3 9 22 2 Ps 
16= | 2 s 5 9 a 3 
18= x T 5 13° 2 5 
0— es 8 10 23 2 4 
22... | i I 3 7 « = 
24+ - ~ 4 ~- _ ~ 


Total 148 186 226 538 195 207 


Appendix Table IT 


Per cent cases treated ner month ~ First Year 


KADIRI PALMANER 
Males | Females Males : Females 
M+ oa. M+ C+ M+ CH eo + 


Mesea No. 141 192 | 70 53 31 31, 5 ea 19 : 
Months 
QO... 96.3 86.7 96,9 94.} 93.1 96.7 = 100.0 89.5 
1 9255 = 64.4 95.2 90,2 92.9 93.3 =: 100.0 83.3 
2 91.5 80.5 | 95.2 90,0 92.9 . 93.3 | 100,0 1262 
3 60.9 275.8 1 05.2 - 88i0 | 85.7 93.1 = 10030 66.7 
4 8950 «a2 05.1 «= «86.0 f 85,7 93.1. | 48050. 66.7 
5 S722 24 | (93,4 «= «851 85,2 93.1 | 100.0 66,7 
6 84.0 268.8 | 93.2 8.71 86.2 93.1 17100.0 55.8 
7 84.0 9604 | 93.2 78.7 |. 86.2 86,2. 400.0 50.8 | 
8 84,0 63-2 91.5. 74.5 | 80.8 86.2 92,3 58.8 
g 78.0 = 61.6; 88.1. 72,3) 80;8 - 82.8 §= BaQ8 58.8 
10 16.07 ee.6 86.4. 70:0 | 980.8 82,82. 4850. BBL 
it 75.8 ak | 83.1 ©9681 76,9 75.9 ~e6Gs2 5828 
12 75.6. 68,9 52.8 . 66.0 76.0 72,45 336ies 58,8 
KALAHASTI RAJAMPET 
181_ 24586 a2 13107 es 29 
0 91,1 7773.0 = 86.0. 76,6 | "04,2 79.8 3 ee 92,9 
1 80.7 606 85.7 T1.8° 00,2 78,0 Bare 82.1 
2 82,9 3 Ges2 85.7 69.6 | 9 81.6 74,0 | 8507 78.6 
3 80,4 =) 6208 | 83.7 65.2 fF 80.4 69.2 | Beem 78,6 
4 76.0 ©9862 | 81.6 65,25 97.1. 66,0 yen 76.6 
5 74,5° 98e¢ | 81.6 63.8 14,5 (63.4 497em 77.8 
6 72.5 @66es6 70.2 60,87 973,4 60,.0 9ree 7441 
7 Tied eee TT... 5657 7 58.0 75,0 7044 
8 63,8 4650 | 74.5 56,5 isd . 57.0, | tee 66.7 
9 67.4596, 70.2 55.1 70,0 50.5 | 75,0 63,0 
10 67.4 40.9 | 69.6 55.1 64,0 49.5 | 71.9 Bint 
11 63.1 enee | 67,4 53,6.) 96164 47.5 4 eG 50.0 
12 61.4 96.1 | 65.2 52.2 | 60.5 44.9 | 69,0 46,2 
CHINTAMANI TIRUTTANI 
35 56 | 34 37 42 38. ae 14 
0 S168 aie) 87.5 . 70.6 83.8 70.€ § 81,8 40.0 
1 8355 see 107.5 64,7 83,3 70:6 | 81,8 40,0 
2 17,4 omeeee | 97,5 64,7 | 80,6 70.6 81,8 40.0 
3 70,7 tage 153.3 63,6 | 80,6 70.6 | 61.8 40.0 
4 7000 0aeo | 83.3 57.6 77.8 67.7 | 81,8 40.0 
5 66.7 a6uee | 82,3 51,5 | 74,3 64.7 | 81.8 40.0 
6 6600 9eeeo 1 80.0 46.9 | 73.5 58.8 | 60.0 40,0 
7 63.0 ames) | 70.8 43.8 73.5 55.9 60.0 40.6 
8 52.9 75.9 | 
me a 7 


ste and 9 


eS 


Appendix Table III 


Percentage of cases treated ger month — according 
to the period of diagnosis. 


Interval Interval 
between sy. II between Sy. III 
Sys. I & II Sys.II & III 
KADIREI 
‘Cases No, S& 44 41 92 
Months 
0 96.5 86.4 97.6 95.7 
1 96.5 61,8 89,7 05.7 
2 95.2 79.1 89,5 94.5 
3 95.2 Aged 84,2 92.3 
4. 95.1 T9 61 84,2 89,0 
5 93.8 76,2 83,8 87,6 
6 92,4 1560 78,4 86.4 
t 89.9 12.5 78.4 84.1 
8 88.6 67.5 78.4 84.1 
9 84.6 62,5 ioe t 82.8 
10 62,1 61,5 69.4 81.6 
11 82,1 59,0 61,8 79.3 
12 81.3 56,4 55.9 79.1 
Means: 90.3 72,0 79.0 87.1 
KALAZASTI 
Cases No, 118 102 173 125 
Months 
0 62,2 81.4 84.4 73.6 © 
] | 62,1 81,4 78.6 69.7. 
2 75.9 78,0 74.9 67.5 
3 71.9 15,0 70.9 67.06 
4 71,0 73,0 65.1 62,1 
5 69.3 72,0 62,1 59.1 
6 67.9 69.7 © 59,8 58.4 
7 65,2 64.7 58,0 56.3 
8 63.1 60.2 55,7 52.3 
9 60, 57.1 53.9 51.4 
10 60,4 55.1 51.5 49,5 
11 at Por 4 52:0 49.1 46.3 
12 56.9 49.0 47.0 43.5 
Means: 68,0. 66,3 62.3 58,2 


*) Data from Palmaner and Tiruttani are omitted as the No. of 


cases were too few, 
i nee 


=< 


Annoendix Table III contd... 


Cases No, 
Months 
C 


1 
2 
3 


ideans: 


Cases No, 


Months 
¢ 


1 
Pe 
3 


& OF rd 


Means: 


46 


Interval 
between 


Sy. II 
Sys. I & II 
RAJAMPET 
32 42 
87.5 92.9 
87.1 90,5 
8C,C 17.5 
76.7 77.5 
75.9 76.9 
75.9 76.3 
72.4 7121 
72,4 69.4 
7244 68.6 
69.0 65.7 
67.9 62.9 
67.9 55.9 
66,7 50-0 
68.6 71.9 
CHINTAMANT 

26 i Es 
96.2 82.4 
92.3 76,5 
92.3 76.5 
§2,0 70.6 
88.0 70,6 
87,5 64.7 
75,0 58,8 
70.8 08,8 
66.7 58,8 
62.5 58,8 
62,5 52.9 
62.5 52.9 
58.3 52.9 
77.4 64,2 


xercentage of cases treated per month according 
to the period of djagnosis« 


Interval 
between 
Sys. II & III 


27 


Sy. III 


49 
47 
44 
446 
44 
44 
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APPENDIX TABLE IV 
Treatment Results at the end of one year 
A MALES 


Towns out 


NS) R N 
No, No. No. No. No. No. No. No. 
ae LSoniazid sensitive cases 
(i) lt 
Kadiri 99 1l 5 13 16 1 48 5 
Palmaner | 22 2 1 1 3 0 15 0 
Lalahasti | 99 13 2 17 13 2 45 7 
Rajampet 67 10 4 11 Shy 0 23 2 
Chintanani 17 ] 1 4 5 0 T 0 
Tiruttani 22 2 2 2 7 C 8 1 
(ii) C+ 
Kadiri 101 3 3 27 5 ] 55 7 
| ®almaner 29 1 0 5 0 0 23 0 
Kalahasti 137 8 4 25 8 3 78 1l 
Raj amp et 75 5 3 16 Ll 0 34 é 
Chintamani 27 2 1 8 4 0 9 3 
Tiruttani ! fet J 0 7 if 0 13 0 
be Isoniazid resistant cases 
(i)  M 
Kadiri 17 4 1 1 7 9) 4. @) 
xalmaner 1 0 0 0 1 0 0 0 
Kalahasti 32 & 1 1 19 9 3 2 
Rajarm et 24 7 3 0 AZ C 1 1 
Chintamani 8 ¢) 1 0 & 0 1 0 
Tiruttani 4: 2 0 0 1 Q 1 @ 
(ji) C+ 
Kadiri 7 1 6 2 0 0 s 0 
xelmaner 8) 0 0 ¢ 0 9 0 @) 
ate 22 3 1] 1 3 0 1l 3 
Hajamp et | & 1 0 0 5 0 2 Q 
| ¢ tt 16 9) 0 0 S ¢) 5 @ 
firuttani } 3 Q 0 @) 1 0 2 C 
Le Sensitivity test not done 
' (i) M+ 
E Kadir 14 0 1 i ] 1 8 2 
| + z ner 4 0 oy 0 0 0 3 1 
| Mal ahasti 12 2 ] 1 2 ] 5 0 
lz Haj amp et 6 6 0 1 1 0 4 0 
| c bintanani 2 ] 0 0 0 0 1 0 
Tiruttani 5 4h i 1 1 0 1 @) 
| (ii) C+ 
Kadiri 3 0 @) 0 0 0 3 0 
¥almaner @ @) @) Q 0 0 0 @) 
4 Kalahasti 2 ) 1 0 0 @) A} 0 
be ia jemp et 0 0 0 0 0 0 0 QO 
; Chintamani 1 ; 0 0 G 0 0 1 ¢ 
Piruttani 0 Oo 0 0 0 O ) 2) 


Cases initially positive by microscopy. 

Cases initially positive by culture only 

Cases with Isoniazid-sensitive strains initially 
Cases with Tsoniazid—resistant strains initially 
Sensitivity Pest not 
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(i) Me 
Kadiri 
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Chi nt amani 
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(ii) C+ 
Kadiri 
¥almaner 
Kalanasti 
ita jatp et 
Chintamani 
Tiruttani 


b, Isoniazid reistant cases 


(ij) Mm 


Kadir1 
xalmaner 
Kalahasti 
Rajampet 
Chintanani 
Tiruttani 


(ii) C+ 
Kadiri 
¥yalmaner 
Kalahasti 
Raj amp et 
Chintanani 
Tiruttani 


Kadiri 
Yolmaner 
Kalahasti 
Raj amp et 
Chintamani 
Tiruttani 
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Rajarp et 
Chint amani 
Tiruttani 
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Cases initially positive by microscopy 
Cases initially positive by culture only 


Cases with Isoniazid—-sensitive strains imitially 
Cases with Isoniazid-resistant strains initially 
Sensitivity Pest not available 
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Appendix Table V 


5-years? Follow-up Study 
All Towns 


Follow-up results of . treated cases according to 
Age and Method of inigg,, Bacteriological Diagnosis 
Both Sexes 


PoSitive by Microscopy Positive by culture only 
Died TB+ TB Died TB+ TBe 
Fé fs j i 7 js 
lime4 years 
106 61 


190 | 147 


150 148 
Bean Clee 40.2 47.8 5.5 34,0 60,5 
226k otal 40,2 he SSS ¢ 31,9 54,4 
Ola t 28,3 40,6 19.7 28,2 52,8 
Ouee 24.1 Sic 27.3 15,7 57.0 
41.8 20.6 37,6 30.2 14.0 55.8 

45-54 years 

94 116 
18.9 45.1 36.0 9,8 3120 52,6 
28,1 43.9 28,0 18,0 28,8 Sane 
39.1 28.5 32c,.4 5 eae 25.8 49.4 
47.0 24.4 26,0 of} Buen 24,4 47.5 
54,8 22.6 22,56 3203 1 bg es 57,0 

55+ years 

63 81 
14,8 44,3 40.9 12.8 30.9 56.3 
35.2 36,2 28.6 20.8 26,4 52,8 
47.8 23.4 28.8 32.4 24.7 42.9 
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Appendix Table VI } —_— 


Deaths due to all causes and among bacillary cases :of 


tuberculosis 
Males e Females 

Deaths Fi Deaths 
Age Person : 
Group Ysaran Bue to Anong sige Due to Among 

? all bacillary : all bacillary 

; causes cases ' causes cases 

No. No. ; Noe No. 
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Appendix Table VI _ contd,.... 


Deaths due to all causes and among the bacillary cases 


of tuberculosis 


Males 
Deaths 
| a a Raat 
/ all bacillary : 
' causes cases 
No. No. 


10626 

5005 

5341 

3615 

2945 

2382 

all 30860 402 62 29914 
CHINTAMANI 

Om 22923 : 167 = | 22647 

15< 10075 32 - 9667 

25= 9722 | 40 5 8990 

35— 5545: 35 1 6096 

45— |. 4962 2 53 4 4262 

2 3191 


554 | 3597 179 


TIRUTTANI 
a sa | 
= 11532; 76 a 10850 
15= | 4862 | 23 3 5026 
25 5502: 29 5 6070 
35— 4249 71 10 3829 
45— 2724 | 60 10 3087 


55+ | 2038. 130 12 1945 


all | didgaie) 897 40 30807 
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| Due to 
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causes 
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"Pool of Infectious Cases' 


Yearly distribution of cases on the Register of each town 
according to Mi et se Sputum examinations in each calendar 
year and categories / A, B & © indicating period of first 
bacteriological diagnosis. 


Twit a | Beeek: ce utum examinations 
= a mat ice FOR VG i sn | NOL ATL Ve OTC 
Sita ae xx)) Cat.A  Cat.B . Cat.© 
PNoo fae FF MO Bee PF] M: Fae 


) 
| 
| | | 
| Eadiri | | | | ! 7 
| | 1960 | 109 10.5 |72 26 See 6 O| 4: 32g 
| Meee | 121 tie eG ke | ok 
| eee | 176. 164 08a 4) a7 6 | 39 “Ie 3 2 4 
| ee 183 15.5545 9 22° 6 yee 1 | 53:30 es 
i 64 | 108. 17%:2 4 11 | 6 8 SS 11 | 87-9 
| ees 204. 1782s” 6128 GT. 12 | 66 eee 
| | 66 | 283 2259) |f2 31 12 Bf 4t 13 | 60 see 
Be 282 29.452 4o- 7 | Ot WO 282 11 | 93 = eee 
Pee, 280 21.6 7t1 9 7% Bap 15 | 98 oe 
: | | 
a | | i 
oo ~ | --— — - - <i _ _ a ; sae an 
bel | 22° aes | nm. 7 0: 3G O| 2 eed 
oe} 25°. 4¢ge8 ee 22 Ae 30 0}10  S2an 6 
; 63 41 6.6 = 12 6 0 Lopes 1 {| 10 6.24 ) 
r. 64 56 849° 8 7 5 GS 3.4 15 oo See | 
fees) 53. 8.0 | 6 0 5 2k $3116 42s 
eee) 52 (7.5 2 3°. Oe 3} 18. ee 
eer) 50) | 6,9 0. gs 2422 7 
68 | 76 4003516. 9 0 ote eg 2419 "ia ed 
| : 
| 
. _ | 
aolahasti | | 
| 1960 _ ~ i. = - = = -f - sis = 
| Gy} 168 “Lijy-ajeee 28 0 aw 5 | 10 - eee ie 
me) 179 «11482 70e 10 -| 4h - Tare 3 139 ieee 
| 63 | 196 12,0 | 29 13 12°12 eas 9 | 49 2) age 
| oe) 387 22,8 ee ~59 | 11. <3 aee 7159 30 a6 4 
Oe} 412 23,40 pe . 9. | 82 Ba 1 me 7 108 «450 26 11 
ooo.) 376. -20,6 11 4 13 PIE oe 15 3118 46 :72 29 
| fe) 958 1Byte pau (CY 5 1%). 23 |116 | 46eee ge 
| 68 | 406 BOi8 nee 27 4 0:58 14 (124 47 151 22 
| | | 
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| Town - Year Cases on | Sputum examinations 

| i: eee? ee 
a Positive | couwun Negative -Not done 
. : Cat Ac Cat.B Cat.© : 

| Joo | M FM M Pio FM ee 


Note: 


Tiruttani 


*) Initial bacteriological diagnosis dones— 
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Appendix Table VIII 


'Pool of Infectious Cases' 


Percentage of Isoniazid-resistant cases in categories 
'A' ("NEW") & 'B4C' ("OLD") in 'Two-drugs Towns' 
versus 'One-drug fowns' among total positive cases on the 


regist®F each year fron 1961-1968, 


i Year 


At em 


INH-PAS Towns INd Fowns 


Total = __INH-R Cases __| Total ____INH-R Cases 
per 1000 = No. i per 1000 —= ‘No. 


i 
| | 
: | | 
| 7 
| 1961 | 4,44 0.80 18,0 | 1.63 {| 0,38 19,0 
| 62 | 3.39 0.65 19.2 | 2,72 | 0,89 25.4 
: 63 | 2.54 0.51 50,4 | 3.00 | &.10 27,5 
64 | 6.13 1535 20,1. | 2.03 | 0.54 26.6 
| 65 | 1.97 35 12.7 | 0.90 | 0,21 23.3 
36 | 2.90 | 0.49 16.9 em 8 O71 25.7 
| 67 | 0,80 0.11 13,5. 5 3.00 i:«0.71 23.7 
| 38 | 3.30 0.39 11.8 | 70 = :-0,20 11.8 
{ : : 
Meant | 3,18 «6.55 16,58 2.34 : 0.56 22,88 
| 
"OLD"  B4C } | | 
| 1961 | 1.64 = 9a. 45.4 3.17. | 2.00 63,1 | 
62 | 2,84 / 1,30 45,8 2.67 a 71.9 
63 | 3.32 £62 45.8 | 3.74 : 2,49 66.6 
| 64 3.56 iid 48.9 5,00 : 3.34 66.8 
| 65 | 5.57 i2.d) A156 221 = - 250 58.5 
86 | A 27 : 1.44 33.7) 4 ep. 2 1445 53.8 
87 | 4,30 1.88 43.7 Si 48,5 
| 68 | 5.67 e161 45,1 a7 45.4 
Mean: | 3.64 2s = 42,40 a8 2.8 59.33 
: : 
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Appendix Table IX 


"Pool of Infectious Cases! 


Rate of sputum positive cases (both sexes) per 
1000 adults according to sputum examinations 
each calendar year (regardless of Cat.A, B & C) 


Years | ‘adiri = Palmaner = Kalahasti  Rajampet © Chintammi ‘Tiruttani 


: 

| 

| 

i 

| 1960 | Bo 4,08 - = = - 7,13 2,43 2.22 2,03 4.75 1.52! 

Cl ; 3-40 2.55 2,76 0.55 5,94 2,97: 4.32 2,88 1.78 1,31 2.60 1.46 

| 62 | 6,66 3.72 0.70 0.70 9.04 2.62 7.56 2.33 ;1.83 1.08 | 3.05 1210| 
63 | 4.33 2.98 1.98 1.99 3.24 3.18. 9.08 2.55 2.41 2.05 3,74 3,44 

| 64 ; 3,60 4,22 1.11 3.65 7,01 9.36 6,15 4,64 3,04 1,74 7,56 2,84 

| 65 | 9.63 93.04 1,06 2,57 6.07 6.241 4,31 3,421.83 2.092198 243 

| 66 | 6,64 6.39 0.86 1.58 3.40 2.74 @,42 5,22 1.44 0.96 1,03 1,03 

| 67 | 4,98 2.37 0.96 0.83 3.66 2.44 5,19 5,06 2.58 2,19 2.09 2.09 

| 68 -| 4.40 2,78 3.42 1,71 5.54 2.77 4.56 1,68 1,99 1,07 3.88 2,00 

i i 

| Means:} 4,91 3.46 1.61 1.70 4.85 4.04 6,09 3.36 2.12 1,63 2.70 1.99 


Note: = Cases positive by microscopy 


Cases negative by micrescopy but positive by culture, 
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(a) Time Table for the three consecutive 


the 6 'Treatment' 


Kadiri | 
sta jamp et | 
Chintanmani 

i Tiruttani 


| Falmaner | 
Kalahasti | 
i 


Towns, 


* \ 


Survey I 


1960, March—Aug. 


1960, 
1960, 
1960, 
1960, 
1961, 


March—July 
July—'61 Jan. 
fuz.—Dec. 
Nove—'Si March 
Apr.—Dec. 


| Survey IT 


1962, 
1962, 
1962, 
1963, 
1963, 
1963, 


Jan.—-July 
Jan.—Nov, 
Dec.—'63 Sep. 
Jan.—July 
Sep.—'64 Jan. 
Sep.-'64 Oct. 


a 


Survey III 


1965, Sep.-'66 4 
1966, July—'67 
1966, Dec,—'¢7 | 
1967, July-'68 Feb, | 
1967, Dec.—'63 } 
1968, Apr.—'69 


*} Note: "Survey I" relates to the survey of the remai ning portion 
(75-20%) of the Towns not covered by the 1959 Sample Survey, 


(b} Mean intervals in months between Surveys. 
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Marc h—June 
November—'6& March 
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Appendix Table XI 


Basic data obtained at Prevalence Surveys I, II & III. 


be RAD Dea 


| Surve 7 Age ‘Eligible X—Rayed Selected Examined - Bacillary Cases 
‘a Group Population ; for Bact. Bact. | va Cs 


| 
Males | 
15-84 = 1445 1251 49 Co estes r) 2 
25-34 1395 1264 104 i 3 
| i 35-44 | 973 902 132 1i4... 8 5 
45-54 . 575 ° 503 94 85. 2 6 
: 55+ = 602 530 142 122 4 3 : 
| No data | 0 Oo 0 0 0 1 | 
| 15-24 1538 1141 37 34 4 1 | 
< 25-34 1649 1259 95 87 8 3 | 

35-44 1146 915 96 87 9 2 

| 45-54 580 447 62 55 5 1 
| ee a 

15=24 - 2002 1692 38 38 3 3 

25-34 1549 1224 76 69... +5 ae 9 

35-44 1266 1184 127 117 3 18 

ta: 45-54 860 786 92 87... ae 11 

| Dot | ae 507 120 109 8 8 

No data | 0 0 0 0 0 0 

Females 

15-24 - 1597 1424 47 39 4 0 

25-34 1326 1250 69 62 4 3 

35-44 = 708 659. 50 44 4 1 

I 45-54 - 621 561 58 46 2 1 

55+ Lee 446 75 66 2 1 

No data | 0 0 0 0 0 0 

15-24 1712 1243 41 36 3 0 

25-34 1585 1302 70 62 6 2 
ile 4 35-44 807 664 31 26 2 1 | 

. 45-54 613 455 33 31 1 0 
55+ 569 355 38 35° 3 0 | 

No 0 0 0 0 0 0 

15-24 1686 1292 31 27 4 1 

25-34 1781 1563 72 67 7 9 

il 35-44 1070 972 59 57 3 z 

| 45-4 521 431 44 40 1 0 

55+ 909 641 62 55 0 2 

No data | 0 0 0 0 0 0 
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Appendix Table XI Gontdesseece 
2. PALMANER 


Age Eligible X-Rayed Selected Examined '  Bacillary Cases 
Group Population for Bact. Bact. M+ C+ 


| Survey 


15-24 710 621 25 20 
25-34 609 504 29 21 
35—44 
45-54 390 354 35 ray | 
55+ 355 301 41 32 
No data © Pe 1 0 0 


1) 

jon! 

1e-2) 

aN 

OO 

par 

ee) 

pool 

ho 

oe) 
OnwrA WD © 
Ow Ore © © 


15-24 897 769 36 31 
25-34 802 729 38 Ps 
Ii 35—44 624 575 42 41 
4.5=54 433 398 47 44 
55+ 3 329 292 36 33 
No data 5 4 i 1 


Ore MO = © 
COON’ W iS = 


15=24 1136 896 24 2t 
25-34 890 757 33 29 
35—44 634 564 41 35 
45-54 557 459 45 42 
55+ 442 381 09 52 
No data | 0 0 0 0 


Tit 


Owwnn » 
Owe Ne © 


Females 


15-24 680 595 13 9 

25-34 721 674 28 25 
: 35944 433 461 

45-54 367 355 19 18 

55+ 339 Bit 34 28 

No data | 2 1 0 0 


i) 

joo! 

i 

ie) 
QOonreo © 
Go GC Ga be 65: 


15-24 982 873 27 25 
25-34 ; 815 763 30 28 
35—44 545 O17 26 24. 
45-54 418 380 29 24 
55+ 333 240 19 16 
No data | 3 2 2 1 


Ome OOO 
OOwW O WW dw 


15-24 1314 1153 34 30 0 

25-34 | 780 T29 30 26 1 

It 35—44 | 125 657 46 41 1 
45—54 | §6464 386 28 27 ao) 

55o+ | 629 414 38 32 0 
0 


No data | 0 0 2 2 
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App endix Table XI Contdecee 


2 at 
Age | Eligible X-Rayed Selected Uxamined Bacillary Cases 
Group Population for Bact. Bact. : M+ C+ 


Survey 


15-24 0 
25-34 2033 1706 165 147 . 24 6 
35—44 —— ssis«dY BO) 1303 157 140 15 5 
45-54 957 817 133 127 : ae 8 
3 
0 


bes 


B5+ a 659 148 130. eee 
No data 14 8 2 ere oe S: 


1524 - 2298 1872 89 81 7 9 
25-34 2401 2027 pa 200 25 36 
3514 | 1708 1460 234 218 eee 26 
45-54 | | 1062 838 177 159 Secs | 17 | 
DO+ 815 663 162 145 2 12 
No data:' 101 48 33 23 0 CG | 


15-24 | 2629 2236 T7 68 ce 
25-34 2675 2110 139 115 15 
35-44 : 4911 1748 211 185 pe 
45-54 i. SS 1102 219 194 : ee 
55+ 994 819 169 141 fe 
No data | ¢ 8) 6 3 0 


FA 1D fa 


MOO MO wm © CH 
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15-24 - 2130 1788 49 46 
25-34 2010 1740 84 76 
3544 | 1339 1195 68 61 
45-54 | 1109 9556 87 9 
55+ | 1013 663 76 64 
No data | 15 & 19 15 


OnNwWRwon 


15-24 | 2398 1882 71 | 59 
i §625-34  2aee 1995 110 92 : 

35—44 — 1507 1296 100 88 

45-54 i on 1064 105 90 

5o+ 7 868 597 4 59 

No data | 87 46 20 19 
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15-24 : 2814 2297 60 58 
25—34  g4Te 2166 87 76 
3544 1728 1563 103 95 
45-54 ' 1270 1078 86 75 
55+ : 1300 953 112 95 
No data | 0 0 0 © 
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App endix Table Xi Contd.... 


4,.RAJAMPET 


Age | Bligible X-Rayed Selected Examined Bacillary 
_ Population for Bact. Bact. 


T5244. 1023 897 52 46 


5 1 
25-34 | 861 770 76 58 5 0 
tr 35-44 715 659 105 77 g 1 
45—54 495 453 96 81 10 2 
55+ : 445 403 120 100 6 4 
No data: 5 4 9) 0 0 0 
15-24 936 651 39 26 4 2 
25-34 | 944 749 65 56 7 4 
11 3544 732 582 79 69 15 2 
45—-54 443 367 65 61 4 2 
55+ 7 396 301 75 64 8 7 
No data. 3 2 0 0 0 0 
15-24 945 748 42 a6. 4 4 
25-34 | 913 787 70 64: 10 8 
tit 35-44 844 709 80 66> : 9 12 
45—54 | 546 481 74 70 5 6 
55+ 476 383 90 81 4 12 
No data: 0 0 4 5 0 0 
Females 

15-24 917 793 33 28 4 0 
25-34 925 852 54 — 48 5 0 
I 35-44 = 619 671 61 49 2 3 
45-54 807 AT 62 58 2 3 
55+ 463 386 81 68 4 0 
No data - 8 6 0 0 0 0 
15-24 + 933 638 18 14 1 1 
| 25-84 :- 941 706 34 28 : 2 1 
11 85-44 = ~—621 479 28 240—CO 1 1 
45-54 =, 497 376 34 29 0 1 
| | 55+ : 404 240 32 23 1 Q 
No data. | ¢ & 0 0 : 0 0 
1524 |») 1is¢ 844 19 15 1 2 
: 25-34 = 1051 792 32 1 ena 0 0 
|. It Sh44 7. 757 604 35 | ae 4 3 
45—54 i 490 389 41 38 3 1 
55+ : 605 370 37 31 Q 4 
No data: | 0 0 3. 2 0 0 
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Appendix Table XI Contdeececece 


| Survey 


II 


Ii 


Age 
Group 


15-24 
20-34 
35-44 
45-54 
55+ 


No data 


15-24. 
25-34 
35-44 
45-54 
OD+ 


No date. 


15-24 
25-34 
35-44 
45-54 
SO+ 


No data. 


15-24 
25-34 
350~44 
45-54 
55+ 


No data 


15-24 
25-34 
35-44 
45-54 


5o+ 
No data: 


16-24 
24-34 
35-44 
45-54 
55+ 


No data. 
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Appendix Table XI Contdeo.ccece 
foot: Tt RUT TANS 


Age Eligible X-Rayed Selected Examined Bacillary Cases 
|  Sarvey’ Group _ Population for Bact. Bact. — 
7 ve puiatio ra) acte ACT. 
L: M+ C+ 
| ; 
iF 
i; Males 
| | 
| 15-24 - 1706 596 37 27 1 2 
25-34 729 624 44 35 4, 1 
eo 3544 = 649 560 56 43 8 5 
45-54 9396 356 55 45 3 2 
55+ : ats 33m 74 65 5 0 
No data: 5 1 Q 0 0 0 
Pont 820 694 26 PR 3 0 
25-04 929 800 71 65 4 1 
i 3544 725 635 78 73 4. 2 
ot 2 396 82 78 4 2 
55+ Gd 295 75. 68 2 3. 
No data 6 6) 5 5 ) 0 
15-24 982 828 24 14. 2 2 
25-34 1152 944 38 35: 6 1 
rig 35-44 731 711 63 52 8 3 
5-54... 542 520 44, 39 5 2 
55+ ae 438 54 45 3 4 
No data: : 0 ) 0 0 0 0 
; : ? : 
E Females 
10-24 0—C*'=i(‘é‘z=&SSS 631 14 ig ie 0 
— 2534 8719 800 37 a3. Joe 0 
Oe lm 526 31 ye 0 
| ee 407 34 Sl ee 0 
35+ ae 240 31 6. i 0 
| No data. 5 FS 0 0 i ag C 
15=24 925 746 29 23 0 1 
25534 960 841 53 51 1 1 
~ 35-44 624 542 37 a4 0 0 
45-54 = 494 415 53 48 2 1 
55+ i eggee 247 36 28 0 1 
No data | 4 1 6 5 0 0 
15-24 = 1118 987 15 11 t g 
coat 2 26=(‘s L007 — 987 26 21 1 3 
rit 3544 = =—s- 639 581 36 32 3 1 
45-54 620 500 38: 29 3 Q 
55+ fee 385 29 24 0 0 
No data | 0 0 @) 0 0 0 
i ' 
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Appendix Table XI Contd..... 


Basie data obtained at Prevalence Survey III 
Loot At eb HO T-I 


Age —S- Eligible eReved eeegned Examined  Bacillary Cases 
Group | Population x for Bact. Bact, C+ 


Males 


15-24 | 1419 1267 68 68 


0 5 
(2534 1220 1072 107 104 = 14 i1 
35-44 970 885 149 142 9 13 
45-54 | 664 611 116 112 | 7 14 
55+ 643 564 170 167 4 15 
| No data 0 0 7 6 0 1 
Females 
is22 1293 1068 41 37 F 3 
25-34 1247 1136 67 63 1 2 
35=44 766 719 53 51 2 4 
| 45-54 B67. 519 54 50 2 1 
| 55+ . 728 624 93 90 ¥ 1 
| No data : 0 @) 4 3 ¢ 1 
2SRINIVASAPUR 
| Age Hligible Selected Examined | Bacillary Cases 
: : P X—Ray ed ; 
Group . Population : for Bact. Bacte Me C+ 
Males 
|S 697 568 11 10 0 0 
| oo-34 552 463 8 8 ; 3 
S544 447 374 27 24 1 3 
45-54 297 251 17 14 2 1 
55+ 390 323 49 45 2 a 
No data | 1 0 1 1 0 0 
Females 
1524 | 688 568 14 12 0 0 
25-34 586 514 19 i7 0 1 
3544 348 308 15 14 0 1 
45-54 339 297 28 25 1 0 
55+ 264 291 21 20 1 0 
No data 1 0 1 1 @) 0 
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App endi x Table XI Contds..ce- 


de MULBAGAL 


+ + 


Age 7 Hligible nS Selected Examined . Bacillary Cases 
a X-Kayed 
Group Population for Bact. Bact. ; u C | 


Males 


15-24 — 1179 979 20 21 


0 1 
25-34 +: 1096 878 25 23 1 1 
35$44 =: 822 671 35 32 0 3 
45—54. 1 61g 427 52 50 2 4. ) 
55+ : 3860 467 66 59 3 6 
No data : 21 19 a 3 0 1 

Females 

15-24 +: 1106 851 15 14 2 2 
25-34  : 1132 971 28 25 1 2 
35-44 = 629 554 24 24! 0 2 
45-54 : 548 487 23 RES ) 2 
55+ : B06 a8 44 39 0 6 

0 0 


No data | 15 9 0 0 


ee en ne reer 


ee 


4. NAGARI 


a) 


4ge _-Hligible K-Rayed Selected Examined | Baeillary Cases 
Greup =: ¥opulation for Bact. Bacte M+ C+ 


Males 


5ad4 5 491 iy 16 


No data | 2 2 0 0 


1 1 
25—34 + - 665 504. 2 ee 32 29 7 2 
35-44 |} 565 504 42 42 Rf 9 
45—_54 : $3385 295 45 42 5 5 
55+ : 298 257 47 43 2 1 
No data : 0 oe 0 0 0 0 | 
Females 
15-24 | 699 595 10 10 @) 0 | 
25-34 {| 663 611 17 14 1 0 
3544 | 482 394 20 20 3 1 
45-54 i 847 327 29 26 0 ® 
55+ } > aie 238 26 25 0 0 
0 0 
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A-nendix Table XI Contdc..... 


: : ; 

; =" © ° ; . : bd / 

ge | gligible t-Raved Selected Examined © Bacillary Cases | 
Group Population “~ ” for Bact. Bact. vA rE 


15-24) 923 756 26 255 
25-34 764 631 64 57 
35-44 - 746 631 7 68 
45—54 - 462 331 62 59 
55+ : 354 302 50 46 
No data: 3 1 1 4 


Bodom 
© Oo CR DS OO 


i z 
Females 


16-243 007 631 23 20 
, 25-34 : Te 691 35 33 
| g5e44 = 645 500 oo 24 
45-54 i: 438 388 38 35 
55+ : 6851 257 33 B15 


He OOm nD 


Ore DON eH 


| No data. 4 3 2 2 
6.r UNGANUA 

i Loe | Sligible se Selected ixamined Bacillary Cases 
Group Population a for Bact.: Bact. 

pean M+ O+ : 
oe 
| | | 
| | Males | 
| 
| 15-24 1527 1205 28 26 3 2 | 
| 25-34 1272 1639 43 40 5 4 
| 35-44 959 788 Sl 47 & 4 
| 45-54 $24 515 45 42 2 2 
| OS+ ; 6661 S45 88 83 a 5 
| No data i 11 8 4 3 0 0 | 
i 
| Femates 
| : | 
| 15-24 ; 1671 1361 36 31 


| 25-34 | 1164 1034 27 23 
| 96-44 | at 752 44 42 
45—54 | 662 574. 46 44 
55+ : ©6692 ATT 53 49 
No data: 10 6 4 3 
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"TREATMENT" TOWNS 


Cases of bacillary pulmonary tuberculosis per 
1000 by sex and age at Surveys I, Ii and III. 
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npendix Table XII contd,.. 


TOWNS 


'GONTROL' 


Cases of bacillary pulmonary tuberculosis per 


1000 by sex and age at Survey III.. 
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Appendix Table XIII 


Distribution of bacillary cases at the utes 
* . * . * . * 
urveys according to Isoniazid Sensitivity 


| 
| Positive by Microscopy Positive by Culture only | 
Towns | | 
| Tene Males Females Fenales 
e | S. 8 Nee 2 oN | Bee cs Re 
: ; | | | 
| 'TREATMENT' Towns | i 
| Survey I_ (1960-61 | 
Kadiri a re ee 
Palmaner Pp 0 dS) ee ee C | 
Kealahasti ee 12 8 il 2 | 28 8 0311 ae 
| | 
Rajampet | ooo 4. fe Ol BG ll 8 eee 
Chintamani | a 7 6 & | 6.2 0 9: 3 
Tiruttani | om © 2. 2 0 | 8. 2 6 0 oe 
| | | 
| Survey II (1962-64) 
Kadiri : 0 18 8 6 § 4:3. 7 2.20. 1° =3 ae 
Palmaner S 1 O07 2 0 0 BM 8 0 2, 5 eee 
Kalehasti | me 20° «8 @ 14 #41 | 7% 20. 2:99 6 ay 
| 
Rajampet a iG 8 2 2 0): 42 3. 0 2 3 oe 
Chintamani | S 5 4 0 .& 0} @ 5. 1:34 8 
Tiruttani , 4-0 2. 1 0) 8.22 0:4 G2 
| “Survey III(a) (1965-68) 
Kadiri 1) 11 0 4 0 | ee lct hm lee 
Falmaner | 14 0 0 2 0 0 pasa 0 0 ¢ 1 C 
Yalahasti | go 22: 4 oS. C0) See 6 9 eee 
i i 
=. : 
| dlajampet | ti 15 0 4 3 1 33 9 yo 8 2 0 
| Chintamani | 10 6 1 3 2 0. |=46 4 0: 7 1 0 
| Tirattani , om. 6 6 a8 01 8 2 3 8 Goa 
| 
| 'Cuil@aoL' Towns : 
i Survey U1i(b) (1965-68) 
| Reyachoti | i 8 8 eS lt ee ee De 
| Srinivasapur' 2 fos d 1 1 0 --- 3 a 2 C 01 
| Unlbagal a 2. ee DO <i 28 | d32 25 9+ 6 toe 
| Nagari . O..9 © (4- 0 0} IFoo G1. Ce 
| Puttur ee ee ee | | ita 0. 8 6 6c 
| gunganur 16 4 te ee 2 0 | =a 6 2 0; 
. 
: | : | 
SERIE ES ECE an Meee rere 


Isoniazid sensitive strains. 


- *) Note: Ss 
ke = Isoniazid resistant strains. 
N = Sensitivity tests not available. 


a eT aes) pendix bavie en e ALV 


Comparison of Prevalences at Surveys I, II & 
III in the INH--AS Towns vs. INH Towns - 
Rates = Cases ner 1000 adult males & females 


nnn cn mmmmmnmnmmmmnmmmmnmen mma meemmenttezaaeeteneueaaeee, aaeaaiadaaaacaaaaaaaaaaaaaaaaaaaaaaaaaaaaaacaasaaaasaaasaaaacaalll 


INH-DAS | INH OnLY 
Sex nL ee 2 NS 
oF Il Ill I Il III 


i. Cases irrespective of bacillary INH sensitivity 
(i) Cases positive by Microscopy 


p jo jo | jo a 
a . mal i 

Males coad 100 3,22 59 3,48° 64,/4,.45 100 “4.32 97 3.05 87 

Females hoe 6 «621,50. 91,, 1,14. 7012.15 100 2,00 46 1.11 
| Both Sexes 7,06 10C Eee @ 67 4.62 65 (6.63: =16@- 8,02" 50 4908 75 
| (ii) Cases positive by Culture only 
Males 9 e 166 3,69 102 9,69 -179 11,73 100 3.07120. 3.970 28 
| Females 6.72 195 1,62 295 6.96 1938.10.74 100- 6,98 124 1,45° 3¢3 

Both Sexes 2.75 100 5.31 193 4,62 16c04¥2,46 100 2.99122 5.22 212 


(iii) All positive cases 
Males 7.45 100 6.92 93 7,11 95 |6.18 100 6,39 103 -7.64 124 
Pennles 2.96 100 3.13 133 2,18 90 [2.93 100 1,52 66 2.54 a 
Both Sexes 9,8 100 10,05 103 9.23 94 (9.11 100 8,31. 91 1¢,1° 442 


&@. Cases with INH-—Sensitive strains 


t 
j 
(i) Cases positive by Microscopy 

| Males 465 160 1.84. «40 = SS 3577 «106 


3 2.55 Scere St 66 
Females 1,68 100 0.718 72 2.88 81:41,5] 1002 4530- 26 0,504 42 
Both Sexes 5.73 100 2,62 48 3,46 66 15,28 106 2352-56 — 35k 59 

(ii) Cases positive by Culture only 
Males 1.90 100 3405 161 3.14 — 165 11.46 100-4445-— 95 2,92. 23 
Females 0,64 100 1203. 161 0-64 -1G0 10,70 100 26,5033. 1.25 4322 
Both Sexes 2,54 100 4.08. 162 3.76 149.1 2.16. 100) 2303-04. 4.17 4238 
(iii) &1l positive cases 
Mal es 6250- 160 4,89 75 8.72 87 '5,.23 100 4.00- 7. 5,39 = 22 
Females TI, f2 2200 E26) 165 1.52 8&8 12,21 106 O,987 244 1.09 86 
Both Sexes &.27 1006 6.70 8] 7.24 88 17,45 106 4,576.  i,.28 98 


C., Cases with INHResistant Strains 


‘ :) Cases positive by Microscopy | 
Males 0.76 100 1.88 182 . 6,90 118 |0.67 100 2044 202 1,30 2 
Fenales 0.55. 100 0.73 193 - 0.25 45 | 0.67. 100- Weer 91 Oat 
Both Sexes 1.31 100 2,11 161 1.16 &9 11.34 100 2.38 178 1,85 138 


| (2) Cases positive by Culture only 
Males 0.14 100 0.63 450 0.49 350 |0.26 100 0,61 235 0.07 335 
QO 0,34 850 G.18 450 


Females 0.08 100 0.60 150 0,35 438 
100 0,95 317 1.05 350 


@) 
Both Sexes 0,22 10C¢ 1.22 555 0,84 382 |0.3 


(ii) All noOSitive cases 


Males 7.80 100 2.01 223 1.39 154 /0,93 100 2,39 257 2,25 ede 
Females 0.63 100 1.32 210 06,60 95 }0.71. 100 0.941382 C,65 92 
Both Sexes 1.53 100 3.33 218 1.99 130,1.64 100 3,33 203 2,90 177 


1) P = 0,06 


Poe 


Appendix Table XV. 


Comparison of the prevalence in the € 'Treatment' Towns and 
the 6 'Control' Towns at the Sample Survey 1959 and at 
Survey ITI, 1965-68 ~ both sexes, cases per 1000 adults. 


Sample Survey Survey III 


S] - 8 


| 1959 (Sl) 1965-68 (S3) | 
T St x 
chee Preva-— Vari- Preva— Vari- Mean Vari- | 
lence ance lence ance Changes ance 


; 


{i} Gases positive by Microscopy 
'Treatment' Towns 


LO A NR A EN oe te et n+ te A ee ty 


eaccereeers ete 5 ee On Ae CPR ON et CRRA ACOTO TSE SANE OPEC CANCER ELC Bt OA LEICLOS IE AEO OES ACE SO ELLE AOL ALE LLL SLES ALLL I ALLL ON IL LOE A 


Weighted Mean Change : 2,394 


Kadiri 4.33 0.55 4,60 0.01 —0,27 0.56 
Palmaner 3,21 0.54 2.87 0.03 0,38 0.57 
Kalahasti 9,98 0.45 6,35. --6,08 3.63 0.53 
Rajampet 10.26 1.59 6.94 0.16 3,32 Ltt 
Chintamani 3,22 0.40 2.48 0,06 0.74 0,46 
Tiruttani 4,54 0.62 5.44 0.27 0. 90- ; 6,90 
Weighted Mean Change ; 1.118 
'Control' Towns | 
Nagari 5.61 0.55 Boog 0.08 0.08 0.63 : 
Srinivasapur 6,02 1.03 0.08 0.12 3,94 1,15 | 
Malbagal en 6,28 1.48 0.01 0,33 0.29 
Punganur 1.81 6.16 3.92 0.08 -2,11 0,24 
Puttur 7.88 0.70 6.73 0,08 1.15 0,77 | 
Rayachoti 11.19 2,25 5,53 0,02 5.65 2427 | 
i 
Weighted Mean Changes: 1,375 . 
Difference = —0,257 
Variance of Difference: 9,454 
“10 = bet P02 : 
(ii) Cases positive by Culture only | 
| 'Treatment' Towns : 
| ‘Kadiri 5.14 0,61 6.31 0.06 -1.17 0.67 | 
x almaner 2,22 0,44 2.06 0,03 0,16 0,46 
|  Halehasti 7.62 0,28 5.44 0.09 “Die 0.37 
|  Chintanani “ 1,29 0.16 2:78 0,04 -1,43 0.20 «| 
| Tiruttani 3.41 0.44 3,61 0.07 -0.10 0.51 | 
| Weighted Mean Change ; 1,049 | 
|  \ontrol' Towns | 
| Nagari 3.38 0.32 4,65 0.06 -1.26 0.32 | 
Srinivasapur 1,23 0.24 4,50 0.12 =3,27 0.36 
| Mulbagal 1.88 0.34 3.66 0,03 ~1.78 0.36 
| Punganur 2.67 0.20 3.00 0,05 =0.34 0.26 
| Puttur 4.46 0.40 5.106 0,13 ~0.63 0.53 
| Ray achoti 1.02 0.14 8.03 0.03 -7,01 0.17 | 
| | 
Difference = 1.345 | 
| Variance of difference: 2,148 | 
! 
Po . | 
| tig | 018; P: 20.2 ' 
| 
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‘Appendix Table XV Contd.... 
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| 


Se Ne eee nee ene ere ea oe 


Sample Survey Survey III s] . § 
1959 (Sl) 1965-68 (S3) : “ | 
Towns 
Freva- Vari- preva- Vari- Mean Vari- 
lence ance lence anc e Changes ance 
i (iii) All »nositive cases 
i 
'Treatment' Towns 
Kadiri 9.47 1.02 aa 0.07 <a 139 <4 
Palmaner 5.43 1.07 4,93 0.16 0.50 ieee ' 
Kalahasti 17.60 1.02 11.85 0.19 5, 75 1.21 
Hajatp et 13,67 2.35 16,36 0.71 —2,59 3,06 / 
Tiruttani 7.95 1.29 8, 94 0.25 -1,00 1.545 4 
| 
Weighted Mean Changes: 6,144 
! 
'Control' Towns . 
Nagari 9,00 1,02 10,18 0.18 =E,46 1.20 | 
Srinivasapur 7.26 1.36 6.58 0.30 0,68 1.66 
Funganur 4.48 0.44 6,92 0,13 —2.44 0,57 | 
 Pauttur 12,34 1 a2 11.83 6,25 0,52 1.57 
Rayac hoti 12,20 2553 13.56 0.08 -1,36 2.60 
; 4 } 


e+ wer emme nes 


Weighted Mean Changes: —0,909 


Difference = 


Variance of difference: 


t = 


. ° 
< 0,884; 


P: >0.2 


1, @838 
1,418 


Appendix Table XVI 


Comparison of Mean Yrevalences of the 12 Towns at the 
Sample Survey 1959 and Survey 1iI 1965-68 ~ Cases per 1000, 


f ; 

' Survey Survey _ Mean b) Variance | t s 
1959 1965-68 . change’ of nean (11d.f) 
(Si) ($3) | (S1-S3 ) change | 


CATAL NN PELICAN in at 


Males 7 : 
Meo 64 a, CiLST OF aR C02 

| Get a 7,580 | 8.47 1:39 | -2.95 01 

| Sel te i4se 1.46 ee 

| females Pelee | 

| Me (208s BO 0.44 | 0,75 > 0.2 
ab 2) 421s 1.27 9 0 0.2 


Both Sexes 


MWe GSE 4.50 1,24, 0.40  -1.97 
i Zee 56 


Note: @) Weighted Mean Change 


li+ denotes cases positive by microscopy. 
C+ denotes cases positive by culture only, 
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